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I. INTRODUCTION

This report describes the results of a sampling program for the sediments
underlying the Process Trenches serving the 300 Area on the Hanford
reservation. These Process Trenches were the subject of a Closure Plan(l)
submitted to the Washington State Department of Ecology and to the . S,
Environmental Protection Agency in lieu of a Part B permit application on
November 8, 1985. The closure plan described a proposed sampling plan for
the underlying sediments and potential remedial actions to be determined by
the sample analyses results, The results and proposed remedial action plan
are presented and discussed in this report,

II. SUMMARY

The sediment sampling program for the 300 Area Process Trenches had two
primary goals. These were:

Determine contaminant levels in the sediments between the surface and
groundwater caused by past disposal of hazardous materials in the
process sewer system,

Provide the basis for remedial action plans.

The sampling program achieved these goals., Shailow sediments in the trench
bottoms were sampled every 100 feet at three depths and deeper sediments
were sampled by drilling wells every 300 feet between the trenches.
Contaminant levels above background were found for various metals including
mercury, lead, nickel, chromium and uranium in the shaliow sediments, No
significant concentrations of hazardous materials were found in the deep
sediments from the well samples,. This concentration of metals in the
shallow sediments is expected based on the chemistry of the process trench
environment. The concentrations were not high enough to cause the shallow
sediments themselves to be considered hazardous waste. The highest
concentration 1s for uranium.

Remedial action is necessary to either remove the contamination or to
stabilize the contamination in place. A reasonable technical argument can
be made that the guantities of metals in the sediment cannot provide a
significant hazard to the public or the environment. However, the removal
or stabilization of the uramium to prevent possible dispersal is probably
prudent, Removal or stabilization of the other metals may be necessary to
satisfy the spirit of state and federal hazardous waste reqgulations. In the
process of removing uranium, the other metals will probably also be removed
to background Tevels,

Among the options considered, the preferred remedial action 1s to remove the
contamination and continue to use the trenches for the disposal of non
hazardous process water. This is the most economical action, except for the
no action option, and provides other benefits, The contamination will be
removed to a much more distant location from the river and the groundwater,
and other trenches or ponds will not have to be excavated. Utilization of a
leaching trench or pond instead of direct discharge to the river provides
additional protection to the river and human drinking water intakes from
acute effects of potential spilts, The possibility of remedial action in
response to a spill 1s also preserved.
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The remedial action plan proposes the excavation of the contaminated trench
sediments. The depth will be judged in the field from radiation
measurements which detect uranium. Samples will then be taken and analyzed
to verify that other contaminants have also been removed. Further
excavation will be performed if necessary. The contamination level goal 1is
based on the range of background concentrations of the contaminants in the
localized area around the process trenches.

The schedule for the remedial action is proposed to be integrated with
project 685. This project will provide spill protection and greatly reduce
the uranium discharged from the fuel fabrication operations in the 300 Area.
The remedial action would occur after project 685 was implemented. This
means the remedial action should be scheduled after September 1988.

[IT., HISTORY AND BACKGROUND

The 300 Area Process Trenches serve as the discharge site for the Process
Sewer system in the 300 Area on the Hanford Site. The trenches were
constructed and put in operation in 1975 and are located north of the 300
Area, Each trench i1s about 1500 feet long, 15 feet deep and 10 feet wide,
A concrete weirbox at the inlet, or south end, directs the water into the
trenches. The trenches are shown in Figure 11I.1.

The trenches are operated alfernately. Waste water 1s discharged from the
Process Sewer system into one trench until the water rises to an
operationally set level and then the discharge i1s switched to the other
trench. Slowing of the infiltration rate causes the trench level to rise.
The switching frequency may be anytime from 2 to 6 months., The trenches
are inspected daily. An automatic sampler takes weekly composite samples
which are analyzed for various chemical constituents and radiocactivity.

Approximately 2.6 miliion gallons of water are discharged to the frenches
each day. This water has been chlorinated by the water filter plant for the
300 Area and contains materials added to the water during use. The water
discharged to the Process Sewer is primarily used for cooling purposes and
1s not modified. Other sources of discharges include steam condensate,
janitorial solutions from washing and waxing of floors, water treatment
(primarily salt), laboratories, process water from fuel fabrication and
other aqueous solutions not designated as dangerous wastes by WAC-173-303.
A major discharge to the process trenches is uranium from fuel fabrication
operations. Quantities discharged are estimated at several hundred
kilograms per year. The Process Sewer system is at ris< for spills of
various nonhazardous and kazardous chemicals which are not ordinarily
discharged to the sewer,

Prior to 1985, small amounts of a wide variety of chemicals were discharged,
or potentially discharged, to the sewer system which are presently regulated
as dangerous wastes. These included a wide variety of chemicals from
chemical and biological laboratories, fuel fabrication, photographic
processing and maintenance operations, Two Xnown spills of
perchloroethylene totaling 120 gallons are documented. The intermittent
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sampling prior to 1985 demonstrated that because of the dilution with
process water, the influent to the Process Trenches generally was within
drinking water standards. The primary chemicals discharged and quantity
estimates are shown in Table III.1 and described in more detail in the
Closure Plan.(1)

IV. CLOSURE PLAN SUMMARY (PART B)

A closure plan was submitted to the WDOE and the USEPA in Tieu of a Part 8
application in November 8, 1985, This plan described the proposed sampling
plan and the closure options. The options described were the clean out of
contamination and continued use of the trenches or the stabilization of
contamination in place using various cover materials and continuous
monitoring., The appropriate sections of this closure plan are included 1n
the Appendix A for reference.

V. SAMPLING STRATEGY

The sampling strategy was set up to complement the RCRA groundwater
monitoring program for the 300 Area and to achieve the following goals:

Determine contaminant levels in the sediments between the surface and
groundwater caused by past disposa’ of hazardous materials 1in the
process sewer system,

Proyide the basis for remedial action plans,

The chemical constituents which were analyzed for this project are the same
as in the groundwater monitoring program with minor exceptions. These
parameters are described in section VI. Only dioxin was not included for
the sediment samples and was included for the groundwater samples. This was
because US Testing was unable to perform a soil analysis for this
constituent. No evidence of dioxin has been found in the groundwater and
the quantities discharged would only have been a trace contaminant in the
small amount of "chlorinated benzenes" discharged in the past. This is
mentioned on Table III.I.

In order to achieve the goals it was necessary to discover the pattern of
contamination in the trenches and sediments, In order tc determine the
contamination between the trench bottom and the groundwater, the sampling
strategy included wells every 300 feet centered between the two trenches
starting from the inlet end of the trench. The groundwater depth at the
process trenches was estimated to be about 35 feet below grade. Therefore,
the depth chosen for the wells was 40 feet and samples were planned to be
taken every 5 feet in depth, This resulted in 6 wells and 48 samples.
Since the wells were only to be used to obtain soil samples, the wells were
to be filled in after sampling except the one nearest the inlet which was
finished as a grcundwater monitoring well. This sample pattern is shown in
Figure V.1.



Table III.1

An Estimate of Chemicals Potentially Discharged to
the 300 Area Process Trenches Prior to February 1, 1985

Intermittent Discharges

<Grams

Ammonium Bifluoride
Antimony

Arsenic

8arium

Cadmium

Dioxane

Dioxin®

Hydrocyanic Acid
Pyridine

Selenium and Compounds
Thicurea

Misc., Laboratory Chemicals

<kgs

Benzene

Carbon Tetrachloride

Chromium

Chlorinated Benzenes

Degreasing Solvents

Fermaldehyde

Formic Acid

Hexachlorophene

Kerosene

Lead

Methyl Ethyl Ketone

Mercury

Napthalene

Nickel

Phenol

Silver

Sulfuric Acid

Tetrachloroethylene
(Perchloroethylene)

Toluene

Tributylphosphate

Larger Discharges*

Copper

Detergents
Ethylene Glycol
Hydrofluoric Acid
Nitrates

Nitric Acid
Sodium Hydroxide
Paint Solvents
Photo Chemicals
Sodium Chloride
Uranium

2=-8utoxyl Ethanol
Perchloroethylene ™

~

Heating 011 v

S @ SialalAalala 2|alAa @

(Paraffin Hydrocarbon Solvents)

1,1,1 Trichloroethane

{Methyl Chloroform)
Trichloroethyliene
Xylene

30 kg/mo**
30 kg/mo**
200 1/mo
100 kg/mo
2000 kg/mo**
300 1/mo
300 1/mo
106 1/mo
700 1/mo™™
75 ton/yr¥x*
20 kg/mo**
1200 1/yr
450 1 HHx

300 1 Awx

* Included only because of the potential for Dioxin to exist as a trace impurity in

Chlorinated Benzenes.

* These discharges were relatively continuous.
** These materials are still discharged.

*kk  Known spills,



In order to discover the pattern of contamination in the shallow sediments
in the trench bottom, the sampling strategy included sample holes hand
excavated every 100 feet from the inlet end of the trench. In each hole
three sampies were taken to represent the loose sediments washed into the
trenches with the influent, the near surface trench bottom and 18 1inches
below the trench bottom., This resulted in about 16 holes and 48 samples per
trench, The sample pattern is shown in Figure V.].

The total number of samples which were planned to be collected was 144. In
order to stay within the sample handling capabilites of US Testing and to
reduce analytical costs while obtaining the necessary information, the
following analytical stratagem was developed. Twenty per cent of the
samples would be analyzed for all of the constituents and eighty per cent of
the samples would be analyzed for a screening set of constituents. These
analysis sets are described in Section VI. There would be a total of 29
full analysis samples and 115 screen analysis samples.

The screen set of analyses is designed primarily to detect the metals and
provide an 1indication of organic chemicals such as chlorinated hydrocarbons
through TOX and TOC analyses. Significantly larger TOX and TOC results than
average for certain samples would indicate the need for a full analysis for
the sample, The samples to undergo full analysis were chosen so as to
include samples from all depths., The samples chosen for the full and screen
analyses are shown in Figures V.2 and V.3.

A separate 250 ml sample was taken in addition to those required for the US
Testing analyses. This sampl2 is stored under refrigeration by Westinghouse
Hanford Company and would be used for any further analyses which may be
required.

VI. DESCRIPTION OF THE SAMPLING PROJECT

A. Plan Document

A Project Management Plan was prepared to describe the project management
methods and controls to be used to manage the 300 area process trench soils
characterization. The primary objective of the plan was to set up a proiect
control structure for preparation, approval and administration of procedures
to obtain soil samples and Taboratory test results. The Project Management
Plan (document #B83664-1) is contained in Appendix B.

8. Procedures

The shallow sediments in the trenches were acquired by manual digging at
sample locations in the center of the east and west trench bottoms. Sample
sites were at 100 foot intervals, throughout the Tength of the trench. At
each location samples were taken at three levels: the Toose sediments
entering the trench with the influent, 4 inches below grade and 18 inches
below grade. This would produce a maximum of 96 samples total from

the shallow sediment sampling effort. The deep sediment samples were
acquired from six wells drilled between the trenches to a depth of 40 feet
to the ground water. Samples were taken at 5 foot intervals. This would
produce a maximum of 48 samples from the total deep sediment sampling
effort. The deep sampling was performed to evaluate contamination levels in
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Figure V.3 Identification of Deep Sediment Samples
for Full and Screen Analysis

Well Well Well Well Weil Well

Depth 1 2 3 4 5 b

5 X 0 0 0 0 0
10 0 X 0 0 0 0
15 0 0 X 0 X 0
20 0 0 0 0 0 X
25 0 0 0 X 0 0
30 0 0 0 0 0 X
35 0 0 0 0 X a
40 0 0 0 X 0 0
Legend: X = Full Analysis

o
non

Screen Analysis




the sediments between the bottom of the trench and above groundwater.
The Shallow Soils Sampling Procedure (document #B83664-2) and Deep Soils
Sampling Procedure {(document #B83664-3) are contained in Appendix C,

C. Quality Assurance/Quality Control

A QA plan was preparad by WHC for this project. The quality assurance
program for the Process Trench Characterization was directed by WHC Quality
Assurance in accordance with requirements in MG-100 Quality Assurance, the
quality assurance program manual for WHC. The quality assurance program at
WHC 1s 1n compliance with the requirements of ANSI/ASME NQA-1 Quality
Assurance Program Requirements for Nuclear Facilities. The QA plan 1is
included as a section of the project management plan in Appendix B.

An independent third party (C 1inspection was performed during the sample
collection activities. This inspection was performed by Kaiser Engineers.
It included witnessing of collection activities and verification that
collection, sampling, storage and delivery of test samples was performed as
required by the project procedures., Inspection reports documented these
results. Sample third party inspection forms are provided 1n Appendix D and
inspection findings are discussed Tater in this report.

D. Personnel

The sampling team consisted of a radiation protection technologist, an
engineer and a technician, The sampling was directed by a chemical engineer
who had attended a continuing education class entitled "Hazardous Waste:
Monitoring and Sampling" as well as working in the hazardous waste field for
several years. The coursa provided instruction in the practices and
procedures for collecting multi-media hazardous substance samplas for field
or laboratory analysis per EPA guidelines. Instruction was also provided on
various types of field instruments that are available for air, water and
soll monitoring. Topics included the design of environmental sampling
programs, sampling devices, sampling collection and sampling procedures, the
regulations on shipment of samples and safety procedures for sample
collection, The technician training included procedures for sample
collection and transport 1in addition to three levels of hazardous waste
training; generator, waste handler and treatment, storage and disposal
facility operator. The radiation protection technologist training included
the generator level of WHC hazardous waste training.

E. Analyses

US Testing-Richland Division (UST-RD) prepared technical and price proposals
for the Process Trench Characterization effort. {See Appendix E for the
proposal.) The general scheme of analysis consists of extraction of the
analyte of 1interest in a suitable solvent followed by detection using
appropriate analytical instrumentation. The proposal discussed the methods,
the detection limits, the minimum sample sizes necessary, sample
preservation and holding times, the impact on the routine program and the
turn-around times for all of the requested analyses.

UST-RD adhered to the general quality control guidelines described in the
various procedures used for analysis, Specifically, UST-RD performed
reagent blank analysis with every batch of samples analyred, 10% of all
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samples were spiked with the analytes of interest and analyzed to determine
matrix effects, and sample extracts exhibiting results exceeding the highest
talibration standard were appropriately diluted and re-analyzed. The US
testing analysis procedures are in conformance with the EPA procedural and
QA requirements as described in SW-846. US Testing, QA and QC procedures
are described in references 3 and 4 respectively.

The sample analyses required to characterize the sediments and soils for the
300 area process trenches were split into 2 groups: the full analysis and
the screen analysis. The full analysis was performed for 20% of the samples
and included the same constituents analyzed for in the 300 area Process
Trench groundwater monitoring pyogram(2} for RCRA. The screen analysis was
performed for the remaining 80 % of the samples. The analysis constituents
are listed in Tables VI.1 and VI.2.

F. Cost and Schedule

Each full analysis cost approximately $3740 and each screen analysis cost
approximately $480. The cost estimate for the shallow sediments sampling
analyses was $123,020 and for the deep sediments sampling analyses was
$87,640. The total cost estimate for the soils analyses including QA
analyses was $225,660.

The deep sediment sampling was scheduled to begin in January and finish at
the end of February. The shallow sediment sampling was scheduled to begin
shortly after the completion of the deep sediment sampling dependent on
available manpower, weather, etc. This schedule was much more flexible than
the deep sampling because once the well driller was on site, the deep
sediment samples had to be submitted 1n a relatively continuous and
consistent manner. US Testing could not accept more than 15 samples per
week,

VII. EXECUTION OF THE SAMPLING PROJECT

A. Well Sampling

The first deep sediment soil sample was taken on April 24, 1986. This start
date was four months later than projected due to the time US Testing
required to develop and implement the analysis procedures for soils. The
drilling started on the north end of the center dike and moved southward.
The drilling was accomplished with a cable tool drilling rig using hard tool
method. The 8 inch casing was driven to the drilled depth and the hole was
cleaned of all disturbed materials. A sample of the sediments was obtained
from the bottom of the hole by means of a bailer. The samples were taken at
five foot intervals. The wells were drilled with the addition of as little
water as possible, to minimize leaching and dilution of any substances
deposited on the sediments. Clean river water was used for this purpose.
The deep sediment sampling was completed on May 23, 1986. The independent
third party completed a "deep soil sampling third party inspection
checklist" for every sample collected. No exceptions were noted.

Two samples of the river water used for drilling and cleaning of the
sampling equipment were collected on May 7, 1986 and on May 16, 1986. These
samples were analyzed by US Testing for the same constituents as the
groundwater monitoring program samples. The water analysis results did not

11



Table VI.1

Full Analysis Parameters: Coliform Bacteria
Beta, radium and alpha
ICP metals 6010 enhanced
Method 8330 enhanced (Thiourea)
Pesticides 8080 enhanced
VOA method 8240 enhanced
A/B/N 8270 enhanced
Pesticides Method 8140
Nitrate, Sulphate, ....(Anions)
Direct aqueous injection
Herbicide 8150 enhanced
Arsenic
Mercury
Selenium
Thallium
Lead by GFAA
TOX
TOC
Cyanide
Perchlorate
Sulfide
Ammonium Ign
Ethylene Glycol
Citrus Red #2

Table VI,2

Screen Analysis Parameters: 3eta
Alpha
ICP metals 6010 enhanced
Mercury
l.ead by GFAA
TOX
TOC

See Appendix £ for the list of specific elements and compounds for the
analytical methods Tisted above.

12



indicate any contamination. Two process trench water samples were taken
during the drilling of two separate wells on May 7, 1986 and May 22, 1986.
These samples were taken as the well drilling passed the 15-30 ft levels so
we could see if any of the trench water components would be reflected in the
soils composition at the same level. Trench water was encountered in the
wells by the time the drill depth reached 10 feet. The analytical results
for these samples indicate that there is no significant contamination of the
soil sediments from the trench water. The analytical results are discussed
in Section VIII.

There were 48 samples collected 9 of which were analyzed for full analysis
and the remainder analyzed for the screen analysis. It took an average of
3-4 days to complete the sampling for each of the wells with more samples
being available on the latter part of the third and fourth day. This
indicates faster drilling rate in the layers below 15-20 feet. The samples
were of a slurry consistency and most were screened through a USA #6 or #10
screen to develop a particle size consistency among the samples and to
eliminate pebbles and chunks of rock.

The southern most well #6 was left installed for future groundwater
sampling. The first five wells were drilled to an approximate depth of 40
feet. Then the casing was backpulled and the hole was sealed with bentonite
mixture. The sixth well was drilled to an approximate depth of 45 feet. A
6 inch diameter, 20 slot stainless well screen was installed from 45' to 35'
and a 6 inch well casing from 35' to 30" above the ground Tevel was
installed. The hole around was filled with a cement bentonite grout mixture
around the casing. It was then capped and numbered for future use by the
Groundwater Monitoring Program.

B. Shallow Sediment Sampling

The shallow sediment sampling effort began on June 16, 1986 and was
completed on September 10, 1986. The three week time frame between the
completion of the deep sampling and the start of the shallow sampiing
allowed for the trench bottom to dry out. Thirty-three samples were
collected from each of the east and west process trenches., Forty-eight were
expected from each trench but in the west trench 7 samples were not
collected because the Toose sediment layer was nonexistent and 9 in the east
trench were not collected for the same reason. An additional 9 samples and
6 samples in the west and east trench respectively were not collected
because of the presence of water cover. Efforts were made to try to clear
these areas of water so they could be sampled but the water could not bhe
cleared to any significant degree,

The approximately 3 month time frame to collect these shallow samples was
due to the need to switch between the trenches and allow the bottom to dry
out before attempting to collect more samples. Also, US Testing had a 15
sample per week 1imit so that their routine program would not be adversely
impacted. Too long a wait after changeover resulted in seepage into the
drained trench from the one being filled as water levels rose in the trench
1n use. Hence the samples had to be taken in some instances in the drained
trench while some water still remained in pools in it. The geclogists
report "Exploration of the 300 area process water trenches" contains a
description of these changing water levels and is included in the Appendix F.

13



The sampling sites were located at 100 ft intervals down the center of each
trench bottom. Each sample location yielded a maximum of three separate
samples. The first sample was taken from the middle of the loose sediments
washed into the trench with the influent., The depth of these loose
sediments varied depending on the distance from the weir, The second and
third samples were taken at four inches below the loose sediments and at
approximately 18 inches below the loose sediments, For seven and nine of
the sampies 1in the west and east trench respectively the loose sediments
were so thin or nonexistent that not enough material could be collected for
a sample. These conditions were logged and no samples of these sediments
were taken. All of the shallow sediment samples were screened through a USA
#6 or #10 mesh size sieve in an effort to achieve a uniform sample particle
size and to eliminate pebbles and rocks.

Each sample site was hand dug with a shovel to a depth of at least 18 inches
below the Toose sediments., Then using a trowel, the sample materials were
collected from the wall of the site after the walls were scraped of material
that might have caused cross contamination of the sample. The samples were
then sieved and placed in the sample bottles. The holes were filled back in
after sampling was completed.

The independent third party completed the checklist for each sample.
Exceptions from the procedure were noted in several instances for the
cleaning of the sampling tools. The procedure called for cleaning the tools
in river water and then rinsing them in distilled water. The river water
was specified to limit the amount of distilled water required to be carried
in from the labs every day of sampling. This quantity turned out to be
minimal, readily available and easier to obtain than the river water so the
tools were cleansed twice in the distilled water and not at all in the

river water, This cleaning process still maintained the integrity of the
sample and the intent of the procedure even though an exception from the
procedure.

C. Sampling Documentation

1. General
The detailed procedures are in Appendix C.

Sample third party inspection forms and Chain of Custody forms are in
Appendix D.

2. Logbooks

Several logbooks were kept for field notes while the sampling was 1n
progress. Waste Systems Engineering kept a logbook for sample data per the
sampling procedure recording the sample number, date and time of sampling,
sampﬁe size, name of sample collectors, and a brief description of the
sample.

A second Togbook was compiled by the geologist. This contained information
for the daily drilling log as well as field notes and observations on the
shallow sediment samples. This notebook included drilling progress and
characteristics, descriptions of samples and surrounding geology and process
trench conditions.,

14



3. Quality Assurance(QA)/Quality Control Records{QC)

The independent third party completed a checklist for the deep and shallow
sediments sampling entitled "third party inspection checklist"., The
checklist denoted compliance with the sampling procedure for each set of
samples. Samples are in Appendix 0.

Analytical QA and QC records are maintained by US Testing and are described
in references 3 and 4.

4. Chain of Custody

Chain of Custody documentation was prepared and accompanied all samples.
Samples are in Appendix D.

D. Geological Report

The geologist i1ssued a report entitled "Exploration of the 300 Area Process
Water Trenches" 1in September 1986. It described the surrounding sediment
formations and geology as well as the drilling and sampling programs and
corresponding geologic analysis of the samples obtained, in conjunction with
the behavior of the process trench water Tevels. (See Appendix F for the
report.)

In summary, the geologists report states the following information. The
trenches overlie an old Columbia River channel that is filled with the Pasco
Gravels. The Ringold Formation sediments were not encountered because they
lie at a depth of about 50 feet which is greater than the depth of the
sampling wells, The Pasco Gravels continue down to this Ringold Formation
level through the water table which is at around 30 feet. The nature of the
Pasco Gravels is that they are the deposits of several catastrophic floods,
rather than normal stream, shallow-lake and floodplain deposits as are the
Ringold Formations. The Pasco Gravels consist of two identified graded
sequences. The gravels range from basal cobble and boulder gravels, upward
through finer gravels. Capping those gravels are clean and well-sorted
deltaic, forest bedded gravels. Silts and fine sands are generally absent.

The general description of the sediment samples below is also derived from
the geologists report.

1. Well Samples
Test Holes 1-5 physical findings can be summarized as follows:

0-15 ft: gravel 40%-60%, sand 40%-50% and silt 1-10%, poorly sorted
gravel mostly <6"diameter but up to 18"diameter, caliche <1%

15-22 ft: gravel 30%-55%, sand 40%-60% and silt 1-5%, gravel is
cobbles, no caliche

22-27 ft: gravel is pebbles <5mm diameter, little sand, trace silt
27-32 ft: gravel 65%, sand 35%, gravel is pebble to cobble, trace
silt

32-40 ft: sand 65% - >90%, and gravel, silt 5%
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Test Hole 6 was slightly different in physical nature from test holes
1-5 and can be summarized as follows:

0-14 ft: gravel 90% (pebble tc cobble gravel), sand 10%, some caliche
and silt

14-20 ft: gravel, sand and traces of silt
20-30 ft: gravel (granule to pebble size)
30-33 ft: sand 45%, gravel, pebbles and silt
33-37 ft: gravel (granule to pebble sized), sand, petrified wood
37-45 ft: gravel (pebble sized), sand, no silt
2. Shallow Sediment Samples

On the average the loose sediment sample could be described as sand
or sandy/gravely for the south end of the trenches and humus towards
the north end of the trenches.

Mostly the second layer sample, 4" below the loose sediments, could
be described as eolian sand, clean granule to pebble and cobble
gravel and some organic matter at the north end of the trench., One
sample site contained a chunk of silt,

The deep sample, which was taken 18" below the bottom of the loose
sediments Tayer, was sandy pebble to cobble gravel with no humus 1n
most cases. One sample site had a clay chunk. Also, some boulder
grave] was encountered 1n several sites,

In each case only the finer grained sediments were included in the sample.
All samples were sieved thraugh a USA #6 or #10 screen. Any contaminants
present should be associated with the finer sediments and not the pebbles or
cobbles,

VIII. DESCRIPTION OF ANALYTICAL RESULTS

A1l the results of the chemical analyses which were above detection Tevel
are listed in tabular form in Appendix E. These listings contain the deep
well sample results, the shallow sediment sample results and the process
trench and process water results. The numbering system used for the samples
is explained in Appendix C. The only constituents which are significantly
above background levels in the sediment are certain metals,

The analytical results for the constituents significant for the shallow and
deep sediment samples are presented in Table VIII.1 and Figures VIII.l and
VIII.2. The table presents the peak values of these constituents anywhere
in the shallow sediment samples and the peak values in the well samples.
The uranium results were not measured directly but are inferred from the
alpha counts. The alpha count is only a rough indicator to detect uranium
contamination and there is a Tlarge uncertainty in the uranium
concentrations; up to a factor of 2 or 3.
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Table VIII.1

Concentration of Constituents
in Sediments

(ppm)
Shallow Samples Well Samples
Loose Shallow (4™) Deep (18")

Constituents Avg Peak Avg Peak Avg Peak Avg Peak
Arsenic (As) 1.5 10 0.9 b 1 14 0.6 7
Cadmium (Cd) 2.4 20 1.8 5.4 1.3 2.9 0.49 0.9
Chromium (Cr} 274 551 59 319 30 131 6 10
Copper (Cu) 3550 7320 1109 8470 522 2230 18 42
Lead (Pb) 205 486 33 230 21 86 3 7
Mercury (Hg) 15 58 6 69 2 21 ¢ 0.1
Nickel (N1) 529 1550 306 4700 95 1030 5 11
Silver (Ag) 137 405 35 245 12 110 <1 <1
Uranium (U) 7400 20400 1200 6900 3400 27700 7.3 15.5
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Figure VIII.1

Shallow Soil Sample Contaminant Concentrations in the 300 Area Process Trenches
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Figure VIII.1 (cont.}
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Figure VIII.1 {cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)

300 AREA PROCESS TRENCH

SHALLOW SOIl. SAMPLES — EAST TRENCH

0.8

300 AREA PROCESS TRENCH

SHALLOW SOIL SAMPLES - WEST TRENCH

0.2

.15

0.1 = <

m}

et F o X .

1]
-
e
o -
~

8 ® 16 11 12 13 14 18 16 37

IISTANCE (x100 FEET)
L + S ¢ U

24



SILVER CONC. 8

SILVER CONC. &

Figure VIII.1 (cont.)
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Figure VIII.2
Deep Soil Sample Contaminant Concentrations Under the 300 Area Process Trenches
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Figure V¥I1I1.2 {cont.)
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Figure VIIT.2 (cant.)
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Figure VIII.2 (cont.)
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Figure VIIT.2 (cont.)
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The figures present plots of constituent concentrations as a function of
sample depth and distance down the trenches away from the trench inlet for
the shallow sediment samples. For the deep well sediment samples, the
figures present plots of corcentrations for each constituent and each well
as a function of depth. The deep well constituents plotted are the same
constituents plotted for the shallow sediments. The concentrations for the
deep sediments are 1in many cases too low to differentiate from zero on the
plots.,

Four water sample analyses are presented in Appendix E. These analyses were
taken during the trench sampliing to evaluate the potential for cross
contaminating the samples by process trench water or river water, The river
water was used to clean the sampling tools between samplies and was also used
during the dr1l11ing process. River water was chosen because it had not been
chlorinated and was not significantly contaminated with the constituents for
which the samples wera being analyzed. Two samples of river water used for
tool cleaning and drilling were taken and analyzed. These are reported as
samples R-1 and R-2, Two samples of the water in the process trenches were
taken during the well sampling program for deep sediments, This was done
because the well samples were saturated with water from the trenches at
least by the ten foot sample. The process trench water samples permit the
evaluation of the source of any contamination found in the samples from the
wells. The process water samples are labeled P-1 and P-2.

IX. EVALUATION OF SAMPLING RESULTS

A. Discussion of Environmental and Regulatory Impact

The resuits described in Section VIII, "Description of Analytical Results,"
demonstrate that contamination above background levels exists in the process
trenches but fails to detect contamination in the deeper well camples. The
constituents found 1n the shallow sediments consist of the metals and
compounds as described 1n the spill table of Appendix VIII of the RCRA
regulations(5). The concentrations are too Tow to determine what the
compounds actually are, but consideration of the environmental chemistry and
the sources of some of the metals suggests the identity of the compounds.
The compounds probably consist mostly of oxides and various salts such as
phosphates, sulfates, chlorides, nitrates and fluorides. Based on the
concentrations and the probable compounds, the trench sediments are not a
hazardous waste as defined by the toxic mixture procedure of WAC 173-303(6).
Six samples were chosen from the shallow sediment samples for an EP Toxic
Leach analysis. The samples were chosen to represent the range of
constituent concentrations from the most concentrated to the least. The
results of the analyses are presented in Table IX.1. A1l of the results
are below the levels which define a dangerous waste 1n WAC 173-303-090(8).

Recent EPA proposed amendments released on March 19, 1987(7) indicate that
just because the contaminated material does not constitute a dangerous waste
does not relieve the facility owner from cleanup requirements. No specific
guidelines are given as to what constitutes constituent concentrations which
require remedial action exceot that the goal is to remove or decontaminate
all materials on site that could potentially contribute to future
contamination problems.
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Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

EP Toxic Leach Test Results

Table IX.1

Analytical Results - EP Toxicity (ppm)

W5LA
<0.20
12
<0.01
0.02
0.46
0.10
<0.25
<0.02

W10SA W10DA £E1DA
<0.20 <0.20 <0.20
6.6 7.20 10.30
<0.01 < .10 0.03
<0.01 0.01 <0.01
<0.20 0.23 <0.20
<0.05 <0.05 <0.05
<0.25 <0.25 <0.25
<0.02 <0.02 <0.02

E635A

<0.
11.

<

a.
<0.
<0.
<0.

<0.

20
6

.10

06
20
05
25
02

E2LA
<0.20
6.90
< .10
0.02
0.24
<0.05
<0.25
<0.02



While these guidelines and goals are clear in a subjective sense, the
problem is to determine what is required technically to comply with the
requirements at a particular site and for particular constituents., To
develop the technical goals, the following steps outline an appropriate
approach:

1. Determine background levels of the contaminants found and compare with
concentrations in the trench sediments.

2. Evaluate pathways to determine potential threats to human health.
4. Leaching to groundwater and Columbia River
b. Wind blown particulatz
c. Waterfowl
3. Determine remedial action steps
a. No action
b, Remove present contamination
c. Stabilize contamination in place

8. Background Constituent Levels

The purpose of determining the background levels of constituents is to
establish a cleanup goal for remedial actions. Background levels are
established by taking and analyzing samples from areas near the 300 Area
Process Trenches which have not been impacted by human activities. These
background concentrations are shown in Table IX.2. The background samples
came from the following locations:

Average of the Earths crust(10)

Genlogical samples from 10 and 15 foot depths from a well drilled in the
1950's before the Process Trenches were constructed and located
approximately 20 feet west of the west trench; this is well 399-1-4
which is also part of the RCRA groundwater monitoring project.

Samples at depths of 10 and 15 feet from a new filter backwash pond
about one half mile south of the trenches

Samples at 8 and 16 foo: depths from the proposed location of a new
sewage treatment plant northeast of the trenches

From this information, an average background concentration with
uncertainties were calculated from the filter backwash pond and sewage
treatment plant samples and a proposed goal concentration with uncertainties
for the remedial activities is suggested in Table IX.3. The value of 104
ppm for Cr in the filter backwash pond 15 foot sample was not used to
calculate the average in order not to bias the average background high., It
is proposed that the goal of a cleanup be to achieve concentrations of
constituents which do not exceed the average concentration plus uncertainty,
The uncertainty is calculated as a concentration 30% greater than the peak
background concentration. The exact percent varies because of round off
errors. This goal should permit the detection of the background constituent
Tevel when all significant non-background contamination has been removed.
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Table IX.2

Concentration of Constituents
in Background Samples

(ppm}

_ Earth Well-399-1-4 Filter Pond New Sewage Plant
Constituents Crust 10 feet 15 feet 10 feet 15 feet 8 feet 8 feet 10 feet
Arsenic (As) 5 <91.7 <91.0 3.2 10 <0.8 <D.7 <0.7
Cadmium (Cd) 0.15 <1.3 <1.3 <0.2 0.5 1 <0.2 1
Chromium (Cr) 200 <2.6 2.8 10 104 7 6 6
Copper (Cu) 70 <2.6 2.6 12 22 15 8 16
Lead (Pb) 16 <91.7 <91.0 12 18 12 8 13
Mercury (Hg) 0.5 <26.2 <26.0 0.2 <0.2 <1 <1 <1
Nickel (N1) 80 <7.9 <7.8 6 9 7 5 6
Silver (Ag) 0.1 <1.2 <1.2 <1 <1 <1 <1 a
Yranium (U) 4 <65 <65 7.9 6.4 0.9 0.6 1.1
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Table IX.3

Average Background Concentrations and Proposed Goal
Remedial Action Concentrations

(ppm)

Average Background Proposed Goal
Constituents Concentration Range Concentration Uncertainty
Arsenic (As) 3 <0.7-10 3 +13
Cadmium (Cd) 1 <0.2-1 1 +1.3
Chromium (Cr) 7.25 6-10 7 +13
Copper {(Cu) 14.6 8-22 15 +29
Lead (Pb) 12.8 8-18 13 +23
Mercury (Hg)} <1 <0.2-<1.0 1 +1.3
Nickel (Ni) 6.6 5-9 7 +12
Silver (Ag) <1 <1 1 +1.3
Uranium (U) 3.4 .6-8 4 +10
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It is obvious by comparing the values in Table IX.3 with the values in
Table VIII.1 that several of the constituents found in the trench sediments
are already within the background range plus uncertainty presented in

Table IX.3. Arsenic in the sediments is lower than the background
concentrations. The average concentration of cadmium, lTead and mercury are
generally within the range of concentrations of the proposed goal. However,
there are a few peaks in concentration in the shallow sediments which are
significantly above background. The average and peak concentrations of
chromium, copper, nickel and silver are significantly above background. The
chromium 31s anticipated to be in the +3 ionic state rather than the more
hazardous +6 (chromate) state. This is because most chromate (unlike Cr+3)
compounds are soluble in water and would have been dissolved in the water
flowing through the trenches, Also, the chemical environment in the
trenches would probably tend to convert the Chromium +6 into Chromium +3.
The average and peak uranium concentrations in the trench are much higher
than background range. The conversion from the alpha counts, which was used
to estimate uranium concentrations, is only accurate to within approximately
a factor of two. It 1s also known from radiation measurements in the
trenches that some surface uranium concentrations near the inlet to the
trenches are much above background, The deep sediment or well sample
concentrations are within the background range for all the constituents.

C. Pathways Discussion

The following potential pathways exist in the 300 Area Process Trench System
which may impact human health:

1. Leaching to ground water and thence to the Columbia River, the Columbia
river is used for drinking and irrigation water;

2. Windblown particulate when one of the trenches is allowed to dry out
while the other trench is being used; and

3. Migratory waterfowl which may be huntad and consumed off the Hanford
site.

There are no other known pathways. Crops are not grown around the trenches
and public access is not permitted. The pathways which might impact public
health must transport the hazardous constituents offsite. The primary
pathway 1s the one to groundwater. Pacific Northwest Laboratory operates
the RCRA groundwater monitoring program for the 300 Area Process Trenches.
Groundwater monitoring results are reported to WDOE in quarterly reports(8).
These results do not indicate groundwater concentrations above drinking
water standards for the constituents found in significant concentrations in
the process trench sediments. The gross radioactivity concentrations {alpha
and beta) are sometimes above drinking water standards. However, if the
activity due to uranium is subtracted as stated in the regulations, then the
activity level is below the drinking water standards. There are also other
potential sources for wuranium contamination in the 300 Area from CERCLA
sites. The primary source of the uranium is not clear at this time.

The constituents found in the drinking water of primary interest are
chlorinated hydrocarbons, These include perchloroethylene,
trichloroethylene and dichloroethylene ( a breakdown product of the first
two). These are sometimes detected above drinking water standards. The
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detections are intermittent and a defined plume of contamination has not yet
been determined. These constituents are not detected in the process trench
sediments., The source in the groundwater 1is probably from past operations,
documented spills and trace amounts from solvent carryover in rinse water
which is carried through the sediments in the process water. A project 1s
presently funded and scheduled (Project 685) which will reduce or eliminate
the only known sources of solvent carryover.

There is a finite potential that the constituents found in the sediments can
be moved into the ground water., The sediments have been leached by large
quantities of water (approximately 2.6 million gallons per day) since 1975,
This water is generally neutral or basic up to a pH of 9, The fact that
these constituents are still in place argues for the stabiltity of the
sediments in the present chemical environment., It can be postulated that
should the trench influent become acidic, the meta’ constituents found in
the sediments would become mobile. An acid spill large enough to move a
significant amount of the constituents is not considered likely in the 300
Area because generally only small amounts of acid are used in the different
taboratories. The N-Reactor fuel fabrication operation is the most Tikely
source of a large spill. Several thousand gallons of concentrated acid or
base are stored. There 1is some evidence from past spills that some
constituents are mobilized(9). This is primarily based on increases in
alpha counts in groundwater monitoring samples. A project is presently
funded and schedulad (project 6585) which will protect the process sewar from
spills from the fuel fabrication operation.

There 1s a potential that the wind could blow particulate from the 300 Area
Process Trench area, This c¢ould happen because the two trenches are
operated alternately. One trench is allowed to dry out while the other is
in use, Radiation surveys of the area have however demonstrated very Tittle
spread of wuranium from the trench bottom. What contamination was found
could more likely be explaired by personnel tracking contamination out of
the trenches during sampling and other operations. Other circumstances
mitigating the potential for wind spread of constituents are the fact that
the trench bottoms are about 15 feet below grade; thus being somewhat
protected from the wind and large areas of the bottom of the unused trench
generally remain wet because of crossover and seepage from the trench in
use,

Waterfowl have been observec in the trench and presumably could feed and
nest in the area. The constituents in the Process Water samples P-1 and P-2
discussed above would not be expected to impact the waterfowl, hunters or
consumers of waterfowl. Bottom feeding could possibly be mare of a problem.
Very Tittle information is presently available regarding this potential.
The PNL environmental monitoring program may have sampled waterfowl from
this area and contamination Tevels in waterfowl from this area may be
available from the program. The information has not been obtained for this
report.

D. Remedial Action Planning

The remedial action planning addresses a number of options which would
address the potential risk to human health or the environmment as a
consequence of contaminants in the process trenches. The actions considered
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are as follows:
1. No Action

A reasonable case can be made for no action relative to all of the
contaminants except the uranium. Even under worst case conditions, if all
the contamination leached into the groundwater, no detectable effect on
human health or the envirgonment would be expected because the concentrations
in the river would be so low. However, this may not satisfy the
requirements of regulations to prevent accumulations of these contaminants
n soils, their discharge to groundwaters and the potential for any
environmental harm. Also, although the uranium concentrations do not
present a significant health hazard, the concentrations are high enough that
it would be prudent to remove or stabilize the sediments so that the
potential for spread of contamination is eliminated. For these reasons the
no action option 1s not considered to be viable.

Because of the dilution effect from the river, any constituents which
presently enter the groundwater from the Process trenches are undetectable
in the drinking water intakes downstream. The total amount of the metallic
and uranium sediment constituents is estimated 1n Table IX.4. This 15 based
on the concentrations found 1n the sediment samples.

2. Cleanout and Continued Use

This option consists of digging out the sediments containing constituents in
concentrations greater than the goals set in Table IX.3. This would remove
the potential for lJeaching of these constituents into the ground water in
any greater concentration than from the natural soils. Since the potential
for leaching of hazardous constituents into the groundwater would be
removed, the trenches could continue to be used for disposal of non
hazardous waste water. The sediments would be removed to an engineered
disposal area protected from water and much further from groundwater and the
river. The precise location has not been determined but it would probably
be in the 200 Area disposal site for low level radioactive soils or gravel,
Note that the sediments do not qualify as a dangerous waste but the uranium
concentration may be high enough to qualify some of the sediments as low
ievel radioactive waste.

The problem with this option is to be certain that the significant
contamination above background has actually been removed. The sampling
program was designed to provide the information necessary for this
determination. The deep well samples demonstrate that the contamination has
not progressed significantly beyond the shallow sediments in the trench.
The shallow samples demonstrate that for most of the trench, the
contamination can be removed by digging up the upper few inches to 24 inches
of sediment. In the areas near the inlet, the samples indicated that the
contamination may go deeper and more sediment will require excavation. The
samples do generally indicate lesser concentrations with depth. These
statements can be verified by studying the plots presented in Section VIII.
Radiological measurements also indicate shallow uranium contamination up the
sides of the trench near the inlet. This contamination seems to be
associated with crust Jike deposits left at the water edge. This
contamination would have to be scraped off.
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Table IX.4

Estimated Total Amount of Constituents in the Sediment

(kg)
Estimated
Shallow Amount from

Constituent Sediments Background
Arsenic (As) (1) 2 8
Cadmium (Cd) 3 3
Chromium (Cr) 341 19
Copper (Cu) 2261 30
Lead {Pb) (2) 108 33
Mercury (Hg) (2) 12.8 3
Nickel (N1) 578 17
Silver (Ag) 74 3
Uranium (Y) 720 9

(1) The arsenic¢ is always within background range.
(2) The lead and mercury are within the range of background

values except in some of the loose and shallow
sediments,
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The plan would be to excavate the sediments to a depth based on the sampling
results. This depth would be deepest at the inlet and shallowest at the far
end. In the field, the depth would be determined by portable radiation
instruments used to indicate the presence of uranium. When the detectable
radiation was near background levels, the excavation would stop and soil
samples would be taken and analyzed for the metal contaminants of interest
pTus TOC and TOX. Any unusual results would be cause for further sampling
and analyses. Based on these results, the excavation would continue or if
the results were within the background range, the excavation would be
considered complete, Clean gravel may be hauled in to fi111 holes,

The schedule for this project should be coordinated with the schedule for
Project 685. This should be scheduled for implementation after project 685
15 complete so that influent with the least potential for spills, uranium
content or solvent carryover would enter the refurbished trench system.

3. Stabilize 1n Place

Another option is to stabilize the contamination in place., This process 1s
described in detail in the Closure Plan submitted to WDOE and the USEPA in
lieu of a Part B application in November 1985, This part of the submittal
is enclosed in Appendix A. This primarily consists of filling and a series
of covers such that the contamination is stabilized and cannot be Teached
into the groundwater. Continual groundwater monitoring would be required to
verify the integrity of the stabilization process,

Another method for disposing of the nonhazardous waste water from the
Process Sewer would be reguired. There are two viable options. These are
to build another set of leaching trenches or to discharge directly to the
river under an NPDES permit. New leaching trenches or ponds would probably
be constructed north of the present trench location but a location has not
been selected.

The other disposal option is te acquire an NPDES permit and discharge
directly to the river. The present influent into the trenches especially
after Project 685 1s complete, does seem to meet the requirements for an
NPDES permit, There are advantages to this option. This option s simpler

in that no new trenches or their operation is required and it would be
probably cheaper than new trenches because both options would probably
require the laying of significant lengths of pipeline. The outfalil
structure may be a significant cost item. There are also disadvantages.
One of the original purposes of the trench system was to protect the river
from spills, With the present system, a spill 1is delayed and diluted
considerably by the time it reaches the river. This reduces short term
contamination levels in drinking water downstream of the 300 Area and in the
Columbia River, thus preventing acute harm to biological systems or human
health., The trench system also removes particles and less soluble materials
from the water. The 300 Area sanitary water intake is at the scuth end of
the 300 Area. Unless the discharge of the Process Sewer were directed south
of this intake (an expensive project), it is possible that operations
personnel could not react soon enough to prevent significant contamination
of the 300 Area drinking water if a major spill occurred. Also, using
process trenches provides some opportunity to clean up the spills before
contaminants reach the river by pumping the appropriate monitoring wells.
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Spills have in fact been very few, better controls have recently been
instituted and better sampling systems are planned, however, this is still
an important consideration.

4. Summary of Options

Considering both environmental protection and cost, the second option of
cleaning out the trenches and continuing usage is preferable. Assuming that
the contamination can confidently be removed from the trenches, this option
provides all the environmental protection of the third option, does not
require a new disposal facility and environmental monitoring systems are
already in place. It is assumed that the no action option is not viable. If
the contamination cannot economically be removed from the process trenches
than the third option will probably have to be pursued., This will reguire a
new disposal facility. New leaching trenches or ponds would be
environmentally preferable, Any remedial actions should be coordinated with
project 685.

X, OPERATION OF THE PROCESS SEWER SYSTEM

The operation of the process sewer system as a non hazardous waste system
requires an Tintegrated approach. This includes administrative procedures
and training to prevent spills to the sewer system, physical systems to
prevent accidental disposal to the system and measurement systems to verify
that hazardous chemicals are not being disposed, The administrative
procedures and training were implemented 12 1985. A new monitoring system
which provides better quality samples and is more reliable was installed in
August 1987. This new sampling system takes a weekly composite sample and
continuously monitor pH and conductivity at the inlet to the Process
Trenches.

In addition another sampling system is presently being designed, This will
consist of about 15 samplers which will collect weekly composite samples at
different locations within the process sewer system. These samples will be
analyzed when something unusual is detected in the trench inlet sample, to
locate the source of the material detected or to verify a problem with the
inlet sample or analysis. By being able to.locate the discharge of material
to a few buildings as opposed to the approximately 50 served by the process
sewer, operations personnel will be able to Jlocate the source of any
unpermitable discharges and correct the situation. This sampling system is
scheduled for installation by March 1988.

The influent to the trenches has been sampled weekly since 1975. The
analysis parameters consisted of pH and a few heavy metals. In 1985, the
Resource Conservation and Recovery Act regulations were applied to the
trenches, Additional efforts were implemented at that time to prevent
discharge of hazardous chemicals to the Process Sewer. In June, 1986, a
more extensive weekly sampling effort of the influent to the trenches was
implemented to verify compliance with operational procedures designed to
prgrfnt discharge of hazardous substances into the sewer and to detect
spills.

A new and 1mproved process trench influent sampler has heen designed to
provide for technically adequate and reliable control samples to verify
operational compliance with DOE crders, state and federal hazardous waste
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regulations and complement the 300 area Groundwater Monttoring Program.

The present sampler is located down in the trench area and 1s difficult to
use, The new sampler will be relocated to the ground level area up above
the present sampler which will make it safely accessible at all times. The
new sampling station will include dual composite water samplers and
continuously recorded pH and conductivity instruments. The station also has
an existing flowmeter which is recorded continuously. The equipment will be
located in an existing cabinet at ground level which alsoc has freeze
protection and electrical connections.

Presently one polyethylene sampling bottle is utilized for the weekly
composite sample, The new system will collect approximately 8 samples per
hour to form the weekly composite sample. Two samples will be drawn at the
same time with the use of the dual pump neads and placed in separate sample
containers - one glass and one polypropylene. This will eliminate the
possibility of cross contamination of the samples from metals or organics
leaching out of the container itself.

The weekly composite sample is analyzed for pH and conductivity. The new
sampling system will continuously monitor and record the pH and conductivity
at the trench influent point. This will allow for tracking fluctuations in
these measurements.

This new sampling station will provide for better reliability and accuracy
with a minimum of downtime and maintenance.

Presently, spitll control measures such as catch tanks, leak detection
devices, level controls, personnel awareness and weekly inspections of waste
containers comprise the preventive measures for the spi1l control program.
Primary reliance is on personnel training and awareness of the Washington
State Dangerous Waste Regulations and their applicability to the process
sewer and trenches to provide the disposal controls that are necessary to
maintain compliance with the intended use of the 300 area process trenches
for nonhazardous aqueous wastes.
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6.0 CLOSURE AND POST-CLOSURE REQUIREMENTS

The 300 Area Process Trenches comprise a fac:ility that received regulated
waste in the past. However, effective February 1, 1985 new administrative
controls were instituted which prevent discharge of hazardous materials into
the trenches. The trenches currently receive non-hazardous, non-regulated
aqueous solutions {(for composition of discharge, see Section 3,0). All future
discharges into the trenches will be non-hazardous. The purpose of this
section iz to demonstrate that the U.S, Department of Energy - Richland
Operations Office (DCE-RL) is cognizant of the current and past practices
relative to the 300 Area Process Trenches anc that DOE-RL has a plan %o
administer the unit so that any future releases are within acceptable limits
and will not harm the environment. The general closure plan involves sevéral
steps, some of which have already been initiated as a demenstration of DOE-
RL's intent. The general steps are:

(1) Discontinue Discharges of Regulated Materials to
Trenches (implemented 2/1/85)

(2) Sample Trench Area Solls
- Shallow Sampling (initiated 6/25,/85)
- Deep Sampling {(planned 2/28/86}

(3) Analyze Samples for Hazardous Compeonents {initiated
7/26/85) '

(4) Close Facility Under RCRA
- Decontaminate
- Alternate Closure Option

DOE-RL wishes to make clear that a commitment to close the facility under RCRA
dces not necessarily preclude the use of the facility in its current capacity
(i.e., as a receiver of non-regulated solutiens). The intent of DOE-RL is to
cperate the trenches while establishing that the trenches are not an environ-
mental hazard. Shcould investigations reveal that significant and non-lccalized
contamination is present at depth, then DOE-RL will begin immediately to ini-
tiate physical closure of the facilities or to take other appropriate actions
that are consistent with RCRA. Should they become necessary, those activities
will be conducted in accordance with common best engineering practices, under
the direction of a registered engineer and with the approval of the cognizant

regulatory authority; i.e., either:
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Regional Administrator
Regicn X
U.S. Environmental Protection Agency
1200 Sixth Avenue
Seattle, Washington 98101
or
Director
Washingteon Department of Ecology
Mail Stop PV-aa
Olympia, Washington 938504

Details of the 300 Area Process Trenches Closure/Post-Closure Plan are presen-
ted below. The locations of official copies of the Closure/Fast-Closure Plan
are given in Appendix H. The person responsitle fer storagé and updating
these copies is given in Appendix [. The certification of closure is found in

Appendix J.

6.1 CLOSURE PLANS

6.1a Closure Performance Standard

The 300 Area Process Trenches will be closed in a manner that minimizes
further maintenance and that minimizes post-closure escape of regulated waste
to the extent necessary to profect human health or the environment., If
necessary, a cover system will be designed for the trenches [see 3ectian
6.1e(2)] which will prevent contaminant migration to groundwater. The
vegetative cover will consist of two perennial wheatgrasses wnich are drought-
tolerant and well suited to the local soils, thus minimizing maintenance at
the site [Section 6.1e{l4)].

6.1b Partial and Final Closure Activities

The DOE-RL does not anticipate any partial closure activities. Instead,
DOE-RL will proceed to final closure of both trenches upon approval of this
plan (expected in 1986). However, since two trenches are involved, it is pos-
sible that different cleosure alternatives may pe indicated for each. [t is
therefore possible that one trench may e closed while detailed characteriza-
tion of the other trench is prcceeding. Thus, while all activities relate to

final closure, final closure of the facility may occur in stages.

W
[]
\¥)



10725/85 Rev. 0

Characterization activities leading to final closure follow a logical pro-
gression of increasing detail. In the initial phase, shallow samples will be
taken of the soil in the trench. The maximum depth of the samples will be two
feet. Samples will be taken by seoil augers or other suitable method and will
be split so that representative samples of sediment, sediment/gravel inter-
face, and rock/gravel interface are obtained from each hole. The regular
sampling grid will consist of a single line down the axis of each trench with
a sample spacing of 100 feet. These samples will be supplemented by samples
taken at significant depressions and areas where fleld analytical instruments
(a.g., field gas chromatograph or organic vapor analyzer} detect local "hot
spots."” In addition, paired samples will be taken at each end and at the
middle of the trench to test for lateral heterogeneity. If significant levels
of contamination are discovered by the initial sample grid, a more close-

packed sampling array will be constructed to define its nature and extent,

To permit sampling, the trenches will continue their parallel operation. That
is, sampling in one trench will be c¢onducted while the other trench is receiv-
ing water. Once the sampling program in the first trench is finished, holes
will be backfilled with native materials and that trench will receive process

water so the other trench can be sampled.

Because of past practices, the remote possibility exists that regulated waste
materials may have seeped into the ground in the past and may currently reside
at some depth below the bottom of the trench and above groundwater. A deep
sampling program will be conducted to establish the condition of the soil at
depth. The DOE-RL will drill vertical holes between the two trenches. The
distance between the two trenches is such that sediments in the zone of
influence of the trenches will be sampled via these vertical holes. Samples
will be taken at five-foot intervals and auger tailings will be monitored
continuously with an organic vapor analyzer. These deep holes will be drilled

at a spacing of 300 feet along a line that parallels the axis of the trench.

In addition to sampling soils, samples of the sludges at the inlet weir bhox
Wwill be taken. Those and all other samples will be collected according to
procedures in SW-846 (Second Edition, Revisec 1984). All sampling tools will

be steam cleaned or washed with detzrgent and rinsed between samples. Aall
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samples will be labelled to indicate the trench, location, and depth from
which they were taken. Samples will be logged in and preserved as they are

taken and will be shipped for analysis at the end of =ach day.

Analyses will be performed in a manner that will ensure all analytical proce-
dures and controls comply with EPA specifications. For quality assurance,
unidentified blanks and five percent duplicate samples will accompany regular
samples. In addition, five percent of all apalyses will be confirmed by an
independent laboratory. Propcsed analytical parameters for the 300 Area
Process Trenches are shown in Table 6-1., It is proposed thaz 20 percent of
the samples be analyzed for the parameters in Table 6-1. The rest of the
samples will be analyzed for metals and TOC. 4ny TOC results significancly

above the average will require analysis for all parameters in Table 6-1.
2 h

All data generated by the sampling and analysis program will be evaluated to
identify the most effective closure alternative. For example, if significant
contaminaticn is found and it is shallow or localized, then the contaminated
sediments will be excavated, segregated into compatible groups as necessary,
drummed, labeled, manifested, and transported for disposal at an authorized
facility. If contaminated liquids are encountered in the trenches, the li-
quids will be removed using a vacuum truck. They will then be transferred to
an authorized disposal site for solidification and disposai. If significant
contamination is found at depth and is non-localized, then DOE-RL will take
steps immediately to initiate closure of the trench (e.g., discontinue aqueous

discharge into the trench, design and construct a cap contairment Strueture).

6.1¢ Maximum Waste Inventory

The maximum waste inventory is currently uniknown. It will be provided once

the characterization activity for the trenches is complete,

6.1d¢ Inventory Removal, Disposal or Decontamination of Ecuioment

If contamination is found, a variety of equipment will be used in the final

closure of the 300 Area Process Trenches. These include:

Tracked bulldozer
Roadgrader

Dump trucks

Shovels, augers ang rigs
Water trucks {(if needed)

O 0GC oo
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&1l tools used in the sampling and final closure program will be assumed toc be

contaminated with regulated waste.

al from the area.

10/25/85

They will be steam-cleaned prior to remov-

Cleaning will take place in a plastic-lined area where

cleaning residues may be collected and analyzed for TCC and TOX.

residues contain hazardous constituents, the materials will be disposed of 1in

a RCRA-regulated disposal facility at the Hanford Site.

Clesure of

6.1d(1)

Containers

This section is not

6.1d{2) Closure of

applicable to the 300 Area

Tanks

This section is not

Clasure of

6.1d(3)

applicable to the 300 Area

Waste Pliles

This section is not

6.1d(4) Closure of

applicable to the 300 Area

Surface Impoundments

This section is not

6.1d(5) Closure of

applicable te the 300 area

Incinerators

This section is not

6.1d(6) Closure of

applicable to the 300 Area

Land Treatment Facilities

This section is not

applicable to the 300 Area

6.ie Claosure of Disposal Units

Process Trenches.

Process Trenches.

Process Trenches.

Process Trenches.

Process Trenches.

Process Trenches.

If cleaning

If contamination is extensive, the 300 Area Process Trenches will be closed as
disposal units (i.e., contaminated materials will remain in place}. The final

cover and its expected performance Is described in 3ecticn 6.1e(2),

6.1e(1)

No preparation of wastes for final cover is expected %o be required if the 300

Disposal [mpoundments

Area Process Trenches are %o be closed as disposal units.
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6.1e(2) Cover Design

It is believed that any contamination found in the 300 Area Process Trenches,
will be removable by excavation. A4s a result, no cover will be required.
However, if deep, significant, and/or extensive contamination renders total
excavation Impractical, then a cover for the facility will be constructed as

described helow.

Final Cover General Design Description

4 multilayer cover will be used for closure of the trenches. The cover will
consist of 4 foot (1.2 meter) deep revegetated soil underlair by a woven
synthetic geotextile fabric and 6 inches (15 centimeters) of  gravel. The Y4
foot (1.2 meter) depth of soil wWwill provide storage for annual precipitation
and support the establishment and growth of a perennial grass cover that Qlil
stabilize the surface and enhance soil-water removal. The geotextile will
minimize the sifting of fines into the gravel interstices. The gravel layer
will serve as a capillary barrier between the cover soil and waste zone,
increasing the amount of water storage potential in the upper soil layer and

maintaining greater levels of plant available moisture.

Concept and Function of the Mu.tilayer Cover

Soil water moves in response to pressure-head differences. The pressure heads
are positive in saturated soils because of hydrostatic forces and negative in
unsaturated soils because of capillary fcrees. In unsaturated soil, water
movement is influenced both by capillary forces and by gravity. For relative-
ly salt-free soils, the combinaticn of capillary and gravitational heads
determines the total hycdraulic head, usually expressed in terms of length
(centimeters cr meters) of an equivalent water column. Infiltration into
either uniform or layered soils can be predicted by properly characterizing
the gradient of hydraulic head and hydraulic concductivity. Another simple,
yet basie, soil water concept is the soil water outilow law [Richards, L. 4.,
1950, "Law of Soil Moisture", Trans. Amer. Geophys. Union, 31 (5)]. This law
states that water will not move from soil into an open cavity until the water
pressure is atmospheric or greater. For layered so.ls. this means that water
Wwill not move from fine scil into very coarse so0ils until the soil at the
boundary between the soil layers is virtually saturated [i.e., until the wacter

pressure {capillary pressure) in the fine soil at the boundary is near or

wh
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equal to zero]. This basic law is fundamental to understanding the concept of

a multilayer cover.

The final cover intended for use at the trenches (s based on the concept just
described. The gravel layer underlying the cover soil serves as a capillary
barrier. As moisture infiltrates the cover secil, a wetting front moves down-
ward through the soil of relatively fine porosity to the point of contact with
the large-pored (gravel) layer. The volume of pores capable of holding water
at the tensions which exist at the wetting front and water-filled cross
section is reduced. Before the wetting front can advance, the soil-water
pressure at that point must increase until it is large enough to allow the
pores to fill with water. The overlying soil will retain considerably more
water at this point than weould the same soil depth had a coarse (gravel) layer

not been present.

Fine Soil for Final Cover

In order for a multilayer cover to ke effective in eliminating drainage, it
must be capable of storing at least the anticipated annual precipitation andg,
preferably, the maximum expected amount., The greatest annual amount of
orecipitation recorded at Hanford to date is appreoximately 11 inches (28
centimeters). Theére is a greater than 95 percent probability that the 11 inch
total will not be exceeded {see Figure 6-1). This amount of precipitation has

been established as a design criterian.

To meet the criteria of higher water-holding capacity and less permeability,
the final cover soil will have to be obtained from selected sites ocutside of
the immediate areas surrounding the trenches. The most promising soil identi-
fied thus far belongs to the Esquatzel series. Esquatzel series soils are
typically deep and medium-textured. and exitibit moderate permeability and high
water-holding capacity. Relatively uniform deposits of this soil type have
been indicated approximately 10 miles (16 kilometers) northwest of the
nonradiocactive dangerous waste landfill; however, further investigations and
soil analyses are planned to locate a source of suitable materials nearer the

trenches.

(%]
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In lieu of detailed soil data, the Benton County Scil Survey was used to
obtain estimated properties of the Esquatzel series soils. These estimated

properties are as follows:
o Textural class: fine sandy loam
o Unified class: ML
o Permeability: 2.0 - 6.0 centimeters per hour
o Water-holding capacity 0.16 - 0.20 certimeters per

centimeter soil

Based on the estimated minimum water-holding capacity of 0.16 inches water per
inch soil, a non-layered 4 feet (1.2 meters) deep soil profile Wwill retain 7.8

inches (20 zentimeters) of water.

Gravel for Final Cover

Materials ranging in size from coarse, washed sand to cobble-sized rock could
be used to achieve the textupal change necessary fcr the capillary barrier;:
however, 1/4 to 1/2 inch (6 to 12 millimeters) gravel is easily handled and
provides a stable base over which the remainder of the barrier can se con-
structed. The gravel is also available on site at the excess concrete batch
plant. The thickness of the grravel or capillary barrier will be at least &
inches (15 centimeters). Barriler experience gained thus far has shown that
this is the minimum thickness obtainable by use of heavy equipment during

construction.

Geotextile for Final Cover

The distinctness of the textural change betwéen the soil and the gravel layer
will be maintained by use of a woven synthetic geotextile fabric. The geotex-
tile is commonly used for load distribution and subgrade stabilization during
roadway construction and offers excellent resistancs to installation abuse.

The product chosen is manufactured by Mirafi Construction Fabrics (Product No.

600X) which offers the tested properties shown in Table 6-2.
This product has been used in parrier construction at Hanford to prevent soil

fines from sifting into the uncerlying gravel layer. This experience should

prove useful during constructicn of the final cover at the trenches.
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Vegetative Cover

Having established the ability of the final cover to safely store maximum
annual precipitation, a mechanism for remeval of the stored soil water must be
provided. While estimates of annual evaporation closely approximate the annu-
al precipitation, these estimates relate more accurately to total potential
evaporation. Evaporation does account for the majority of the soil water

removed; however, its effectiveness diminishes with soil depth.

- To prevent the eventual accumulation of moisture and the possibility of drain-
age through the capillary barrier, a vegetative cover will be established to

enhance soil water removal.

The two perennial wheatgrasses selected for revegetation of the final cover

are Siberian wheatgrass (Agropyron sibericum) and thickspike wheatgrsss

(Agropyron dasytachyum), both of which have 2een used routinely with good

success at Hanford. These species are drought tolerant and well suited to the

medium- to coarse-textured local soils.

Once established, the vegetative cover will assure effective removal of avail-
able moisture (i.e., water held at less than -15 bars) throughout the 4 foot
(1.2 meter) deep soil layer. The soil layer depth is sufficient to support
and contain the rooting depth of the intended plant cover, and similar plant
covers are known to be effective in exploiting soil-water to depths of at
least four feet. Plant root penetration into the gravel layer is not expectad
to occur because of the gravel pore size and. resultant lack of available

moisture,

6.1e(3) Minimization of Liguid Migration

The primary objective of a cover system design is prevention of water infil-
tration into underlying waste zones where contact may leach contaminants into
the groundwater. Most cover designs typically rely on impermeable barrisrs,
&n impermeable barrier as envisioned by the EPA at the present time would
consist of clay and/or a synthetic liner. However, the use of clays in an
arid environment is unacceptable because an optimum moisture content nacessary

to maintain the integrity and intended purpose of the clay liner cannot be
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assured. Eventual dessication will result in eclay shrinkage and cracking with
a subsequent loss of integrity. Synthetic liners would not be affected by the
arid environment. However, their effectiveness depends heavily on the methods
and care with which they are installed. Synthetic liners would be a barrier
to both downward and upward moisture movement; but, over time, condensate
would collect on the bottom side of the liner, which would act as a diverting
mechanism for moisture to reenter the waste confinement zone. Therefore, nei-
ther clay nor synthetic material will fulfill the intent of the regulations,
which are to prevent the entry of liquids into the closed waste centainment
area.

Recent research related to the long-term disposal of radiocactive waste has
shown that multilayer cover systems are effective in minimizing and preventing
liquid migratien into a buried waste zone in arid environments. Multilayer
systems can use the natural material of rock and soil to provide a durable and

long lasting cover system.

The basis for the multilayer approach is the soil water outflow law which
states that water will not meve from a fine-pore soil into much larger porzs
until the water is atmospheric or greater. for layered soils, this means that
water will not move from fine soil into‘very coarse solls until the soil at
the boundary between the s0il layers approaches saturation. Field observa-
tions of layered soils indicats that significant increases in soil water
storage can be attained when s2ils are underlain by coarse-textured materi-
als. This is particularly trus when the soil is mcderately fine-textured.
Table 6.3, (Miller, D. E., 1973, "Water Retention and Flow in Layered Soil
Profiles”, Field Soil Water Regime, R. R. Bruce, pp. 107-177, Soil Science Am,
Special #5, Madison, Wisconsin) shows the affect of layering con water storage

in an overlying soil.

The greater water retention is attributed to the textural differences between
the upper soil and the capillary barrier. The coarser the underlying materi-
al, the less flow is expected until nearly saturated conditions prevail. The
effectiveness of the muitilayer cover to prevent or minimize liquid migration

Wwill thus be assured by:
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o Highly nonlinear nature of unsaturated hydraulic
conductivity across the fine soil/coarse gravel
interface

o Water-holding capacity of the final cover soil

o Evapotranspiration of accumulated soil water

The soil of the multilayer cover system is a fine sandy loam. A4s a CExturﬁl
class, sandy loam is intermediate between loam and loamy sand. From Table
6-3, it can be inferred that moisture retention in a sandy lcam soil underlain
by coarse material (i.e., a capillary barrier) can be increased by a factor of
at least 1.5. As stated previously in secticn 6.%e(2), a nonlayered 4 foot
(1.2 meter) deep sandy loam soil profile will hold 7.8 inches (20 centimeters)
of water, which is 2 inches {5 centimeters} more than the average annual
precipitation and 3 inches (3 centimeters) less than the maximum recorded
precipitation. Utilizing the above inferred increase in moisture retention
capacity attributable to the presence of a capillary barrier, the estimated
7.8 inch total water retention capacity is increased to 1.7 inches (30
centimeters). Referring to Figure 6-1, the probability that annual precipi-
tation will exceed this amount is estimated to be less than one percent.
Further, assuming that evapotranspiration equals precipitation, the proba-
bility that precipitation will be great enocugh to penetrate the multilayer

barrier can be estimated to be less than one percent.

6.1e{(l} Maintenance Needs

Experience gained with Hanford Site surface stabilization (800 acres) since
1978 has shown that very little maintenance is required fcllowing the success-
ful establishment of the vegetative cover. Successful estabiishment generally
requires from two to three years. During this period, the straw mulch applied
for initial stapbilization and the natural emergence of cheatgrass {Bromus
tectorum) wnich is ubiquitous in southeastern Washington, combine to protect
the soil cover from erosion by wind. Also, trained personnel pericdically
evaluate seecling progress and recommend any necessary corrective actions.
Herbicides are often used in the spring to selectively control annual
nroadleaf species which compete for available moisture and nutrients. Herbi-
cide applications are discontinued following successful perennial grass

establ ishment.
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Fertilizer applications are sometimes needed after closure to stimulate plant
vigor during the second or third year. Some instances of apparently increased
small rodent activity have been discovered, primarily in the form of burrows
in the trencnh cover side slopes. This potential problem has been practically
eliminated by decreasing the side slope angles to three-to-one. The only .
other maintenance instituted as a result of periodic surveillance has been the
manual removal of deep-rooted shrubs which might penetrate the soil cover., No
additicnal backfilling nas been required as a result of wind or water erosion
to date. Maintenance of the final cover is not expected to be dissimilar from

that experienced to date on otner Hanford stabilization orojects.

6.1e{(5) Drainage and Ercsion

No artificial drainage will be incorporated into the final cover system. Soil
permeability and typical rainfall intensities are such that water eresion has
not been a problem at Hanford. The greatest potential for ercsion arises in
the late winter when rapid snow melts may occur over frozen ground. No signi-
ficant erosion has been recorded during routine surveillance of areas

stabilized to date.

Initial erosion/abrasion protecticn will be provided by the applicatiocn of a
straw mulch. The entire cover and surrounding area disturbed during construc-
tion will be mulched at a rate of one ton of straw per acre. Mulching is an
integral part of the revegetat.on process at Hanford and it has proven very
successful in minimizing seedling damage and soil loss by winds. Once
established, the perennial grasses will provide the protecticn necessary to
minimize ercsion over the long term. Little erosion has been recorded cn

other areas (800 acres) stabilized to date.

6.1e{(6) Settlement and Subsidence

Localized settlement shculd not prove detrimental to the integrity of the
multilayer cover. Significant subsidence events could disrupt the integrity
of the final cover and reduce its effectiveness in oreventing liguid
migration. The geotextile will lend some support to the soil cover by
providing load distribution should subsidence oceur. Subsidence wiil be moni-

tored through periodic surface measurements taken from permanent benchmarks

N
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and concrete perimeter posts. Possible maintenance actions are contained in

the post-closure plan (6.2).

6.1e(7) Cover Permeability

Since no bottom liners (clay or synthetiec) have been used at the trenches, the
final cover system permeability need only be less than that of the underlying
native soil. In lieu of detailed soils data, the Benton County 30il Survey
was used to obtain estimated properties for Quincy series soils which
correlate very closely to the Rupert series encountered at the trenches.

These estimated properties are as follows:
o Textural ciass: loamy sand
o Unified class: SM
o Permeability: 25 centimeters per hour

o Water-holding capacity: (.10 centimeters per
centimeter so0il

Referring to the estimated properties presented earlier for the Esquatzel
series soils, the final cover s0il has an estimated permeability of 0.8 to 2.5
inches per hour (6.0 centimeters per hour) compared to greater than 9.8 inches
per hour {25.0 centimeters per hour) for the underlying native soil. There-
fore, the permeability of the final cover soil (excluding the retarding effect
of the cover system) is much less than that aof the native solls at the

trenches.

6.1f Continuance of Operations

During closure one trench will be in operation (i.e., receiving non-regulated
agueous solutions) while the other trench is characterized and remediated.

Groundwater monitoring will continue as described in Section =,

6.1g Schedule for Closure

Closure will be initiated and all samples taken within 30 days of approval of
the closure plan. All on-site waste will be removed by 90 days with final
closure complete in 180 days. I[f a cover system is necessary, a detailed

schedule for installation wiil be submitted to the regulating authority,

J
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6.th Extensions for Closure Time

If before or during the start of closure operations for the trenches it
appears that closure may take more than 180 days, a demonstration will be made
to the appropriate regulatory authority to explain the need to extend the 180

day closure time.

If the soil surrounding the trenches is contaminated and if extensive sampling
and analysis are required, the removal of all the soil may take longer than

180 days. If this situation occurs, a demonstraticn will be made to the

- appropriate regulatory authority to explain the need to extend the 130-day

closure time to protect human health and the envircnment, -

6.2 POST-CLOSURE PLAN

If the contamination is extensive and the trenches are ciosed in place, the

following post-closure plan will be implemented.

6.2a Inspection Plan

An engineer or scientist with experience in the construction and function of a
muitilayered cover system will perform the following monitoring activities
semiannually for the first five years and annually for the remainder of the

post-closure periced:
- . Evaluaticn of settling/subsidence

. Evaluaticn of vegetative cover

. Evaluation of bench marks

. Evaluation of security

Evaluaticn of rodent intrusion

. Evaluaticn of erosion

MO a0 oD

The frequency of inspection is expected to be adeqguate to detsct any serious

problems with the cover system,

Maintenance action will 2e initiated within $0 days if the inspection reveals
that the integrity of the final containment structure can potentially be

breached.

A potential breach is defined bteiow along with the possible maintenance

action:

(& A}
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a. Settling/subsidence greater than three feet will initiate
maintenance action. Maintenance action may include injecting
a grout into identified void spaces and reestablishing the
integrity of the multilayer cover system; or stabilizing the
settling/subsidence area and relaying the multilayer system
over the affected area. If, at the time of maintenance
action, new products and/or information is available to per-
form the needed repair in a comparable manner to the actions
listed above, those maintenance actions may be considered in
lieu of the above proposed actions.

b. Vegetative cover less than ten percent after two years of
closure {seeding) will initiate maintenance action. Main-
tenance action will include reseeding and possible fertilizer
application.

¢. Bench marks observed to be damaged or ocut of alignment will
result in maintenance action. Maintenance action will
include replacement of damaged bench marks and resurveying of
bench marks found to be out of alighment.

d. Damage to the enclosing fences which allow access to the
trenches will result in maintenance action. Maintenance
action will include repair of the fence,

e. Rodent intrusion in densities that are judged to threaten <he
integrity of the multiliner system will result in maintenance
action. Maintenance action might include the use of chemical
deterrent and/or trapping.

f. Erosion damage that results in the loss of 0.5 meters of the
fine soil top layer will result in maintenance acticn.

-~ Maintenance action will inelude replacement of the fine soil
top layer at the affected area, reseeding, and performing
other selected tasks that were performed during closure to
insure a vigorous vegetative growth.

6.2b Monitoring Plan

During the post-closure care period, groundwater monitoring will be conducted
as described in Section 5.7. There are no liners or leachate collection and
removal systems at the 300 Area Process Trenches. All groundwater monitcring
wells for the 300 Area Process Trenches are within a secured area of the Han-

ford Site. All wells will ce routinely inspected to ensure proper operation.

6.2c Maintenance Plan

During the post-closure care period, the maintenance crganizations are
directed at maintaining the integrity of the waste containment system.

Experience gained since 1978 with containment systems has shown that zhe waste

£-15
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containment system will remain intact if the vegetative cover is successfully

established. Invading plants, primarily Russian thistle (Salscla Kali), with

root systems that can extend inte the waste zones, are the greatest potential

problem. The active elimination of these invading species for twa years after
seeding will give the vegetative cover enough time to pecome {irmly

established.

Each Spring (generally between March 15, and April 15) for two tc three years
following closure, selective herbicides 2,4-D amine and dicamba {or their
equivalent) will be applied to the closure area to minimize the establishment
of deep rooting broadleaf annual plants that compete with the grasses for
moisture and nutrients. Field application rates of 0.57 to 1.32 pounds per
acre with 2,4-D amine and 0.19 to 0.4Y4 pounds per acre with dicamba have
proven effective in controlling undesirable aroadleaf species. Selective
herbicide applications wWwill be discontinued following successful establishment
of the perennial grass cover. Following establishment of the perennial grass

cover, manual removal of deep rooting shrubs may be required periodically.

Soil permeabilities and rainfall intensities at Harford are such that water
erosion has proven to be practically nonexiscent. However, the potential for
wind erosion is possible, particularly during the period of vegetative
establishment. Current mulching practices, which will be implemented during
closure, have been quite effective at minimizing wind erosion. To date, there
has been no need to import or provide additional backfill as a resulnr of

erosion.

Maintenance of bench marks has not been a problem to date. Vegetative growth
is limited in the arid environment and bench marks are easily observable.
Enough ground cover exists so Lhat drifting sand dces not overrun the bench
marks. If a bench mark needs o be replaced, that action will be completed

within 90 days of the original observation.

6.2d Land Treatment

This section is not applicable to the 300 Area Process Trenches.

P2}
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6.3 NOTICE IN DEED
Notice to Local Land Authority

The DOE-RL will file, within 90 days after the start of post-closure care
period, the following documents or similar documents to the local land use
authority and the regulating authority. The land use authority 1s the Benton
County Planning Department located at Courthouse Building, Prosser,
Washington, 99350.

a. A survey piat indicating the location and dimensions of
trenches to the extent the information exists and with
respect to permanently surveyed bench marks will be sub-
mitted. This plat will be prepared by a certified
praofessional land surveyor. -

b. The following note 1s to accompany the survey plat:
This plat describes real property in which hazardous wastes
have been disposed and buried in accordance with requirements
of 40 CFR Part 264 and/or WAC 173-303. Although this hazar-
dous waste disposal facility is now closed, public health,
environmental safety, and regulations issued by the EPA in &0
CFR 264.119 and/or the WDQE in WAC 173-303-610(9) require
that post-cleosure use of the property never be allowed to
disturb the integrity of the final cover uniess it can be
demonstrated that any proposed disturbance will not increase
any risk to the human health or the environment.

c. 4 record of the type, location, and quantity of hazardcus
wastes disposed of within each trench to the extent that the
information exists will be submitted. During the post-

— closure care pericd, any changes to this record will be
submitted to the regulating authority.

Notice in Deed to Property

The DOE-RL will, in accordance with state law, sign, notarize, and attach the
following notation to the deed of the 300 Area Process Trenches within 180

days of the start of the post-closure care period:

TO WHOM IT MAY CONCERN:

The U.S. Department of Energy-Richland Operations Qffice, an operations office
of the U.S5. Department of Energy, which is a Department of the United States
Government, the undersigned, whose lccal address is the Federal Building, 825
Jadwin Avenue, City of Richland, County of Benten, State of Washington, nerebpy
gives the following notice as reguireg by 40 CFR 270.714(b){14) and/or WAC 173~
303-806(4)(a)(xiv).
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a. The U.S. Department of Energy is, and since April 1943, has
been in possession in fee simple of the following described
lands (legal description).

b. Since November 19, 1980, the U.S. Department of Energy-
Richland Operations Office has disposed of hazardous and/ar
dangerous waste under the terms of regulaticns promulgated by
the United States Environmental Protection Agency and/or
Washington Department of Ecolegy to the above-described land.

¢. The future use of the above-described land is restricted
under the terms of U0 CFR 264.117(c) and/or WAC 173-3C3-
610(7).

d. Any and all future purcnasers of this land should inferm
themselves of the requirements of the regulaticns and
ascertain the amount and nature of wastes disposed on the
above~described property.

e. U.5. Department of Energy-Richland Operation Office have
filed a survey plat withh the Benton County Flanning Depart-
ment and with the United States Environmental Frotection
Agency Region 10 and/or Washington Department of Ecoclogy
showing the location and dimensions of trenches and a record
of the type, location and quantity of waste disposed within
each area of the faciliuy.

6.4 CLOSURE CCST ESTIMATE
This section is not applicable because federal facilities are exempt
section per 40 CFR 264.140(c) and WAC 173-303-620-(1)(c).

6.5 FINANCIAL ASSURANCE MECHANISM FOR CLCOSURE
This section is not applicable because federal facilities are exempt
section per 40 CFR 264 .140(c) and -WAC 173-303-620-(1)(c).

6.6 POST-CLOSURE COST ESTIMATE

This section is not applicable because federal facilities are exempt
section per 40 CFR 264.140{(c) and WAC 173-303-620-(1)(c).

6.7 FINANCIAL ASSURANCE MECHANISM FOR POST-CLOSURE CARE
This section is not applicable because federal facilities are exempt
section per 4O CFR 264 .140(c) and WAC 173-303-620-(1)(a).

6-18
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6.8 LIABILITY REQUIREMENTS
(T This section i3 not applicable because federal facilities are exempt from this
section per 40 CFR 264.140(c) and WAC 173-303-620-{1)(c}.
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TABLE 6-1

PROPOSED ANALYTICAL PARAMETERS FOR THE 300 AREA PROCESS TRENCHES SAMPLES

Required Constituents {Drinking Water Parameters)

Arsenic Nitrate (as N)
Barium Selenium
Cadmium Silver

. Chromium Endrin
Fluoride Lindane
Lead Methoxychlor
Mercury Toxaphene

Site Specific Constituents

Hydrofluoric Acid
Hydregen
Tetrachloromethane (Carbon tetrachloride)
Antimony

Benzene

Chlorinated Benzenes
Dioxane

Dioxin

Formaldehyde

Formic Adid
Hexachlorophene
Hydrazine
Hydrocyanic Acid
Methyl Ethyl Ketone
Naphthalene

Nickel

rhenol

Pyridine

Selenium compound - Selenium Sulfide

Sea footnotes at end of table.

2,4-0

2,4,5-TP Silvex

Radium

Gross alpha

Gross beta

Coliform bacteria

Listad

Listad

Listed

Listed

Listced

Listed

Listed

R

2
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TABLE 6-1

{Continued)

Site Specific Constituents (Continued)

Thiourea

Toluene

1,1,1-Trichloroethane {Methyl Chloroform)
Trichloroethane (Ethane 1,1,2-trichloro-)
Trichloroethene (Trichioroethylene)
Copper

Perchlorcetnylene

Nitric Acid

Sulfuric Acid

Sodium Hydroxzide

Ammonium Bifluoride

Aluminum Nitrate

Sodium Chloride

Ethylene Glycol

Sodium Nitrate

Xylene

Kerosene

Tributylphosphate - Paraffin Hydrocarbon Solvents

Degreasing Solvents
Detergents

Photochemicals

10/25/85

Listed
Listed
Listed
Listed
Listed
Unlisted
Listed
Unlisted‘d)
Unlisted?)
Unlisted(2)
Unlistedt?)
Uniisted(®)
Unlisted(a)
Unlisted
Unlisted‘?
Listed
Uniisted!3’
Unlisted!®)

{b)

o)

(b)

Rev.

Additional constituents specifically required by EPA and State Regulations.

(a)No approved arnalytical method is currently available for tais compound:
components will be analyzed separately where possible.

(

b)When listing the chemicals discharged at the facility, the facility
operators indicated these general categories of chemicals as well as some

specific chemicals. No analysis {s currently planned, pending further

guidance.

0
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TABLE 6-2

PROPERTIES OF MIRAFI GEOTEXTILE

10/25/85 Rev.

600X FABRIC UNIT TEST METHOD TYPICAL VALUES
Grab Tensile S3trengtn 1b ASTM D-1682-64 300

Grab Tensile Elongation A ASTM D-~1682-64 35 (Max;
Burst Strength psi ASTM D-3786-80 600
Trapezoid Test Strengch 1b ASTM [-1117-80 120
Puncture Resistance ib ASTM D-3787-80 130

3
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TABLE 6-3

WATER RETENTION IN LAYERED SOIL PROFILES

STORED WATER {(cm Water/6C om Soil)

TEXTURE
SOIL MATERIAL LOAMY SAND LOAM SILT LOAM
Seil underlain by sand 16.4 T4 20.0
layer (at 60 cm depth)
Uniformly deep socil 6.7 1.4 - 16.7
with no layer
Ratio layered/uniform 2.5 N 1.2

Q
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1.0

3.0

Project Management Plan
300 Area Process Trench Characterization
Revision O

February 24, 1536

Introductiaon

This plan describes the Project Management methods and controls to be
used to manage the 300 Area Process Trench soil characterization. This
characterization is being completed to meet the requirements of the
Closure/Post - Closure Plan, 300 Area Trenches, dated 11/85 submitted
to the State of Washington by DOE. The 300 Area Procass Trenches
include two 1500 ft icng leaching trenches, 4S5 ft apart, used for
disposal of cooling water and nonregulated aguecus wastes generated in
the 300 Area. These trenches have recaived regulated waste in the past
and ‘this characterization is part of the overall commitmant by 00§ to
administer this facility and limit future releases to the environmen+t
within acceptable limits. Characterization wiil be accomplished by
shaliow soil sampling in the trench bottoms comnleted by WHC and deep
soil sampling via wells drillad under JAJ subcontract in thae area
between the trenches.

Project Objective

The primary objective of this oraiact g to sab yn a nrojact cantra)
structure for preparation, approval, and administrition of orocsaures
to obtain soil samples and laboratory test rasuits.

Schedule objectives are to make preparations and proceed as soon as
Battelle/U.S. Testing can receive soil samplas for labsratory testing,
The present target date for accentiance of samples is foril 15, 1935,
(Short Term Planning Schadule atiached.) Cost osojzctives ars tg mea- 3
total project cost of 237,000 for the Short Term schedule items.
Coordination of activities involived with sampling, transporting,
testing and reporting are extrazmely important. This will require carz-
ful planning and coordination batween PNL, RHO, JA Jones and WHC, Tha
results of the short term sampling will determine “ha next sitep, which
will be a final report to DOE on clean up and closure of the *trenches,

Project Organizations

This projaect will involve interface between personnel of Battalle/
U.S. Testing, RHO, JA Jones, a Third Party Inspector and WHC. Sea s
attached project organizations chart,

3.7 RHO will provide coordination with JA Jones for preparation of 3
Yy . \ T . . . .
Fixed Price zontract to driil *the camnling w21lls, The 4willing
contractor will take the raguir2a samples ang grovide fazm 4o 40

Parsonnel at the tast 3ita,



3.3

3.4

3.5

JA Jones will prepare and manage a fixed price contract for
drilling of the sampling wells.

WHC will provide overall project coordination, documentation con-
trol and cost control. WHC will also sampie the trench bottoms
and coordinate packaging, labeling and %ransport of these samples
to Battelle/U.S. Testing. WHC will also receive samples from the
driiling site and coordinate packaging, labeling and shipment to
Battelle/U.S. Testing. WHC will also generate a final report.
WHC will obtain a geologist for onsite services during the trench
bottom sampiing and the sample well drilling.

Battelle/U.S. Testing will scheduie to complete laboratory testing
as required and prcvide timely test results back to WHC. AN
testing will be completed under a procedure reviewed and approved
by WHC Waste Systems tngineering and WHC Quality Assurancea,

Third Party Inspection will provide overview inspectiagn services
for the sampling, storage and transportation of samples.

Project Participants Respensibilities and Authority

4.1

4.2

Westinghouse Hanford Company (WHC) will be ressonsible far guarall
technical directicn and coordination of nroject afforts. WAC will
provide a preject fils and sat yo oroizct contrals €0 obtain p=anar
review and approval of all procedures & scneduies and 0QA reviews
and the timely uodate of projsct documents 2g new informasianm
becomes available. Tha profect file will he s2t 4o %n provids a
traceable history of progress and allow final disposition anZ/n-
storage of projact records.

WHC will issue excavation and/or driiling permits and welding and
cutting permits for the fixed price work. WHC will providz 23dia-
tion Monitoring services at the drilling site and zs required for
the transported sampies. WAl wiil provide any tamporary hadiing
and escort service$ as reguired to mest site security requirements.

WHC will review and approve the Battelle/U.S. Tasting Laboratory
procedures,

WHC will notify the third party inspection perscnnel of trench
bottom sampling. WHC will complete sampling of the trench Sottams
and coordinate testing of these samples by Batta1le/U.5. Testing.
WHC will also coordinate with JA Jones and the drilling contractor
for sampling during the drilling operation and cocordinate testing
of these samples by Battelle/U.S. Testing.

Rockwell Hanford Operations Comoany (RHO) will provide soecific
direction to JA Jones company to facilitate presaration of a fixed
price contract for onsite drilling using the %40 requlated cable
tool drilling rig and drilling 2quipment.

[



4.3

4.5

4.6

JA Jones Construction Company will provide censtruction management

services to incliude:

1) Prepare bid packages and award construction fixed price syb-
contracts as required.

2) Provide orientation for construction subcontractors relative
to policies and reguirements applicable to contractors per-
forming work at Hanford.

3) Provide subcontractor personnel badging and escorts required
to meet site security requirements.

4) Review applicable project procedures and plans and provide
comments.

9) Provide and update schedules as reguired.
6) Provide safaty inspection for subcontract.

7) Participate in project kickoff meeting, planning meetinns,
and provide monthly progress reports,

8) Notify the Third Party Inspection oarsganel af slanned wall
sampiing.

Battalle/U.5. Testinz will
laborzatory testing schadylz :
to WHC.

Third Party Inspector will prepare an inspecticn nlan for WHC
review and approvai and provide inspection personnel to cover the
sampling activity.

Subcontractor respansibilitias will Y2 speci<ied in contract

documents.

5.0 Projact Management Control Svstem

5.1

5.2

This project will be controlled in accardance with Project Managa-
ment System, of Engineering Servicas, Standard Engineering Prac-
tices, MG-200 and WHC QA requirements, MG-100. Approval of and
any subsequent changes to the haselines, will be processad in
accordance with these documents.

Project Baseline Documents

5.2.1 Closure/Post Closure Plan, 300 Area Trenches, dated 11/85
This plan includ2s she Haseliae racyirz—ants “or Sash
shailow and czep si7pling of the 320 Ar2a Tranconas,

This plan 215) “nolidas aFfliant a5l iaa amd meaoindo
Hater Tanitiring crioivomants csaer oo ToiToEman



5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

from this project. Final results from 211 sampling and
testing w#i1l be compiled by WHC into a final report to
DOE/EPA-STATE.

Procedura for Shallow Soil Sampling of 200 Area Prgcess

Trenches - W.0. B83644-2

This plan/procedure will describe/define methods used in
taking samples from the bottom of the trenches and the
inspection requirements required to meet the State and
Federal regulatory compliance requirements. Packaging,
labeling and transporting requirements will also be
included in the plan/procedure.

Procedure for Deep Soil Sampling of 300 Area Process
Trenches - W.0. B835d4-3

Tnis plan/procedure will descrihe/define methods of
taking soil samplies during the drilling operation and
the inspection requirements reguired to meet the State
and Federal regulatory compliance requirements.
Packaging labeling and transporting will be included in
the plan/ procedurs.

Laboratary &nalvsic 27zn “ar 100 ftrozx Ppmeags Tranch
5011 Samples - W.U. B3Jodd-4

This plan will dascribe tha labaoratory a=a2lvsis =2 he
performed on the soil samples and the 35 controls used.
This plan will also describe the handling differances
between the reqular samples and the 20% fully anaiyzea
samples.

Scheduls

The schedule is based on preparations by Battelle/

UJ.S. Testing to receive and nandle the large numbers of
samples and provide turnaround to meet the project
requirements.. Presently the schedule is based on
Battelle/ U.S. Testing being ready to iccept fifteen
samnles par week starting April 15, 1936. Twelve of the
fifteen weekly samples wili recaive screen testing and
three will receive a full analysis.

Cost Estimate
Shallow Sampilina {36 Samnlss)

Physical sampling $15,000
Analysiz of regular samples (76) 35,480
Full analysis sampias {292) 72,7390
Q4 samples 10,300

Subtntal I8, 230



Deep Sampling {48 Sameples)

Physical sampling

Well drilling : $20,000
RHO support 12,000
Analysis of regular samples (38) 18,240
Full analysis samples {(10) 37,400
QA samples 5,000
Subtotal $92,640

Total $228,920

Contingency (12%) $26,310

4

1

6.0 Approval and Chance Control

6.1 A1l documents prepared or changed under this project will be
handled within WHC as Impact Level 2 with the concurrence of
Battelle/U.S. Testing, RHO, the third party inspector or JAJ as

" required. These documents includa but ara not limited to those
Tisted under Section 6.4. Apporoval organizations shall include,
Project Engineering, Waste Systems Engineerinc, Industrial Safety
and Fire Protection, Operational Health Physics, Environmental and
Radiolegical Engineering and Fuels Qual ty Assuranca.

5.2 Initial review and annrnua? of smrendact dosimantg chal) ha *vans.
mitted and recorded via an Engineering Cata Transmittal (EDT)
form. Subseguent revisizn snh3ll 52 handlad by an Inginearing
Changz Notice {ECN).

6.3 A1l documents prepared as oart af this oroject will be handled ner
the WHC Management Guide 5-03 as detailed in the "WHC Records
?anag;ment Guide," HEDL-MG-121 Rev. 1 Appendix C, Schedule 24,

tem #9,

6.4 Project Documents

W.0. B83644-1, Project Management Plan

W.0. B83644-2, Procedure for Shallow Soil Sampling of 300 Area
Process Trenches

W.0. B83644-3, Procedure for Deep Soil Sampling of the 300 Area
Process Trenches

W.0. B83644-4, Laboratory Analysis Plan for 300 Area Process
Trench Soil Samples

Soil Sampie tLog Sheets
Soil Sample Chain of Custody Sheets
Laboratory Test Result reports

(W N}



7.0 Quality Assurance

The quality assurance program for the Process Trench Characterization
will be directed by WHC Quality assurance in accordance with require-
ments in MG-100 Quality Assurance, the gquality assurance program manual
for WHC. The quality assurance program at WHC is in compliance with
the requirements of ANSI/ASME NQA-I1 Quality Assurance Program Reguire-
ments for Nuclear Facilities. The following requirements as detined

and implemented by the WHC quality assurance program have been applied
to the Process Trench Characterization work.

7.1

7.2

7.3

7.4

7.5

Quality Assurance Program

The management, direction and definition cf the WHC QA program is
defined in MG-100. The Process Trench effort will be managed and
controlied in accordance with procedures in this manual.

Instructions, Procedures and DOrawings

The procedures described in Section 5 cf this program plan will he
prepared to define and control the activities that have a bearing
on the validity of projects results. These activities include
shallow sampling, deep sampling and lakoratory aralyses control.
Existing WHC procedures will be used tc control other activities
such as supplier salection and zvaluation, inspzcotion and gooiment
preparation, review and approval. The existing orocedures are
found in MG-10C and MG-200 Standard Zntinnerinag “ractices,

Document Control

Documents will be prepared, reviewed, zpproved and controlled as
defined by Section 6.0 of this program plan.

Control of Purchased Items ind Saervices

The significant procured items for this project are the sampla
testing services and the inspection overcheck services of the
drilling and sample collection activities. WHC QA will assure
through supplier evaluation and selection that the selected
testing lab is capable of performance to the proiect requiraments.
The inspection overcheck services will be performad by the Third
Party Inspector in accordance with an inspection plan approved by
WHC guality and project personnel.

Identification and Control of Items

The procadures discussed in Section 5 ¢f the plan will define the
method £o be used <o assure that the test samples are identified
and the identity is maintained until the completion of the tagt
activity. The proceduras wiil define the tagging. numbering,
recording and tracking of samoiz containers throunmhout the tasting
process.



7.6

7.7

7.8

7.9

7.10

Control of Special Processes

The special processes that apply to this project are the activities
to be performed by the test 1ab to analyze and control the test
samples. WHC QA will assure that the selected testing facility

has an established and documented system for control of their
testing activities.

Inspection

Inspection activities for the project will occur during drilling,
sample collection and testing of the collected samples. The
inspection of the sample collection activity may be performed by
WHC QA personnel or by a separate third party inspector. It will
include witness of collection activities and verification that
collection, sampling, storage and delivery of test samoles is
performed as required by the project procedurss. The results of
inspections will be documented on inspaction reports. WHC QA will
assure that appropriate inspections of the test analysis activity
is performed by the quality organization eof the test ladb through
overview of inprocess testing and review of supplier inspectisn
records as appropriate.

Test Control

WHC QA will verify that the selected test 1ab has established and
documanted systems far the <ocatrol 27 Tzst aciivitiss ang fhzt

objective evidance is availzble tha® fhese svstems a?é 91 ¥ nyed

8

during the performance of the worx for this project.

Handling, Storage and Shipoing

The handling, storage and shipping 2f the samnlas will ha
performed in accordance with the oprocaaurss daveloped as dascrinbed
in Section 5 of this plan. The crocedures «ill dafine the methods

to be used to assure tha integrity of the samples throughout the
process and until they are under the control of the tfest lab.

Control of Nonconformances

Nonconformances discoverad during the performance of this orojact
will be identified, documanted, conirolled and dispositioned in
accordance with MG-100 Section 15 Nonconformance Control.
Nonconforming items are identified and controlled with hold tags
or other appropriate means, documented on nonconformance reporting

forms and dispositioned by the responsible technical authority and
quality assurance,



" '7.11 Records

The records that furnish evidence that sampling program was
performed in accordance with the requirements of the project plan
will be identified, collected, stored and maintained as defined in
Section 6 of this project plan. Section 6 identifies the records

to be collected, the storage location and the storage 1ife of each
record.



SHORT TERM PLANNING SCHEDL ¢

Feh March April May June July

Aug

Sept

Develop Project
Management Plan

Shallow Soils Sampling

Oevelop Plans

Sampling {96 samples)

Analysis (15 samples per week max)

Report

Deep Soils Sampling

Feh March Anril May June July

Auq

Sept

Deveiop Plans -

Sampling (48 samples)
Analysis {15 samples per week max)

Report
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APPENDIX C

Shallow and Deep Soils
Sampling Procedures
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£.0 Boa 1970 Achiane we snur | T mace ] o 11 |
PRCCEDWRE NumatEh FACILITY SATL
B33654-2 N/A 4/2/25 I
TITLE REYISION M9, .
300 Area Process Trenches - Shallow Soils Sampling Procedure 0
PRESARED OY .I__L.- P REIVIEWED COY APPHQVED 8y —
D. L. Pursiey 4 ks EDT A-12458 - EDT A2 S&

1.0 Purpose

This procedure defines the methods to be usad in obtaining soil samnlas from
the bottom of the two 300 Area Processes Trenches and for handling these
samples from the fisld to the laboratory. All samples must be taken and
controlled per EPA Publication SW-846, Secord Edition, July 1982, "Test
Methods for Evaluating Solid Waste," such that they are compatihle with
State and Federal requlatory compliance reguirements.

2.0 General

2.1 Each of the two trenches will be samplad, at their center in 16 loca-
tioné starting as close to the weir box as practicabls and proceading
in 100 ft. intervais.- Measurement of the distance from the weir hox

. to the first sample station will be recorded. A stake will alsc be
placed in the side of the trerch at each sample station. Each samole
location shall yield thres saparata samples. The first samole shall
be taken from the Toose sediments wasned into the trench from the weir
box. The depth of these Toose sediments wi'1 vary depending on the
distance from the weir. The second and third samples will he taken at
four inches below the loose sediments and at approximately 13 inches
below the lgose sedimants. The actual depth of each axcavation wi?f
vary according to the thickness of the iocse sediments. At some point
away from the weir bax the sadiments may be so thin that not anough
material can b2 collected for a sampla, In fhese zases tha condition

will De logged and no sample of the sadimants will be taken.

2.2 ECach completa samala will consist OF nine szparata dnctlas ar soil and
the geolanists samole. The geoloaists samnle will includa spornxi-
mat2ly on2 qudart arf Matarial in a2 glastic sag lagalad with tas laca-

Sion. The samala sonnlas will dactada Shrea Vool wmmar Siass hnttlas
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three 250 mi amber'glaés bottles and taree 125 m) polyathylene bottlas.
Each bottle will be filled with soil leaving no head-space and then
sealed tightly. Bottle caps must not be interchanged., A seal tapne
will be placed over each bottle 1id and then the bottles will be packed
in ice for transport to the laberatery. Each set of nine hotbtlas will
be pre-labeled ta include the sampls locaticn code, a use designa-ion
code and an analysis code,

The following table indicates the information to be supplied on the
labels.

Trench: £ - East; W - Wes:
100 ft markers: 1-16

Depth: L - Loase Sediments
S - 4" below Sediments
D - 18" below Sedimants

Bottle Designation: A - Analysis at U.S. Testing
B - Backup Storage at 375 Bldg.

Analysis Typa: VOA - X (Botzle 1-3)
2

Exampie: E£1LAX]
East Trench
Marker at 0 ft. 7}
Sediment Sample
Analysis at U.S. Testing
VCGA Analysis, bottle #1

When the szmple has been labelea and packed in ice in tne transoort

coolar, a CHAIN-OF-CUSTODY form will b2 filied out [PNL Form

#8C-1200-3+5 (7-85)). The sample informaticn will then te antered an

the "Sample Log Form" and a "Sample Anzlysic Regquest Form" will e

filled out. Each sample will have eignt of the nine sottles trans-

pertad to U.S. Testing with ona 230 @l samoi=2 kept oy WAC in rafrig-
2

dq.  Separate caolars will se usag For the Ul

L5

BSUING ang wdl samales., For 2acn deiivery, She I91in-ar-custody

Farms w111 22 sianed Sy 205 Sae sercsy selinouicning tn2 gaenlog
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and the person receiving the samples. Sea the sampie of "Chain-0f-
Custody," "Sample Log Form" and "Sample Analysis Reguest Fora" in
Appendix A,

Samplses must include only fine materials without stones. If separa-
tion of the finer materials from gravel and cobbles becomes a proolem
screens will be used along with hand brushing of the finer materials
from the Targer materiais. Three U.S. standard screens wiil be
available with screen sizing of Tyler #6, #9 and #15. The samnle
will be dug and transferred directly to a screen and shaken into a
bucket until sufficient material is available for the nine sample

bottles.

Prior to first sampling of the day and between samples the tools
will be cleansed. £ach tool used will be washed in a bucket of
river water and rinsed thoroughly with distilled water. Thnis
washing will stop cross contamination hetween samples. Eguicment
required will include shovels, a pick, trowels, U.S. standard
screens, brush, five gallen cans of distilled water, river water,
coolers, ice, sample bottles and empty buckets.

Personnel present for the sampling shall include as a minimum a
Radiation Protection Technician (RPT}, a Waste Systems Qperations
(WSQ} Techaician, a third party inspecior and a Jdaste Systems
Enginsering (WSE) representative. A geclogist will stop in at *the
site as nezded to examine materials in the sampies. The third party
inspector will verify completion of spacified steps during the
sampling activity and record completion on the attached inspection
checklist. The Waste Systams Engineering representative will f£11)
out the "enain-of-custodv” form, the “Samole Log Form" and tha
Sample Analysis Raguest Forin.  The WSE renrpsentitive will alsc Neen
a log of all unusual happeninas ¢r deviations. The neologist wil)
xecp 2 lon of samdte descrinticns.

ine LUS, Testing laporatory can aanale Firtaen samples oar weex 59
Tiall sareonrael n2iaining tne Samd 129 tust Le geare of cne | ospatorey
TTITLS 3 taRir Simit i3 oe0n awIacceo,  LIL Toagiina mug o :i9o o2



2.6

2.7

notified each morning that samples will be delivereg that dav.
Delivery of samples will be made to the back door (flerth East sida
of Building) whera lab personnel can be signalad by a bell. The
cooler full of samples will be left and any empty coclers will be
picked up.

Copies of each days sampling paperwork will he provided to Yaste
Systems Engineering at the end of the day. This will inglude copi=s
of the "chain-of-custody” form, “Sample Log Form,"” "Sample Analysis
Request Form," geolegists lag and the third oarty inspectors check
sheets. A1l paperviork will be completed in ink.

A1l samples shall be transported in their cooiers to the laboratory
or to WHC storage by the end of the day the samples are taxen.

3.0 Safetv

Safety concerns ara those typical hazards asscciated with an outdcor

worksite. These include steep trench walls, potential tripping hazards
‘slippery conditions and extreme weather corditions. Personnel must be

aware of the conditions and plan accordinaly. The frenches themselvas

contain uranium and standard radiological grzcautions must be pbserved sc

all work will be performed under a Radiaticn Hork Procedure (RWP).

4.0 Prercauisites

The trench to be sampled must te dry encugh to move arcund in and
dig without problems with mud or surface water, Muddv conaitions
will affact the sampling procedure and Causs cross contaminatian of
samnles., Ground water will affect the digoing and wasih away
materials from the side of the aexcavation s2 that 2 samole will o2

impassible to obtain.

Raaiological prataction aear and alothine saall oo availapi= aiong

Wit a cgav af the zpolicmapla RUP.

“egoonsiniiitias: Radialoaizal Jlatnioe - Jasta Systeins

D - = T . T T
LaE LD D TS0l InTnRerInas o Ly
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4.3 A!]itools shall be available fd}-staking out the sample locations,

digging, preparing the sampleas and transporting the samples,
Pre-labeled sample bottles, trowels, coolers with ice, distillad
water, sieves, brush, plastic sheet, pen, clipboard, field logbook
and praoper forms.

Responsibilities:

Tools: Projsct Engineering/Waste Systems Enginearing

Transporting Samples: Waste Systems Operations

478} Notify the testirg laboratory that sampling is proceeding and verify

4.5

the WHC sample storage area is available.
Responsibility: Waste Systems Engineering.

Notify the third party inspector.

Responsibility: Project Engineering.

5.0 Procedura

N

5.1

5.2

Select the first sample site at the center of the trencn as close as
practicable to the weir box. Record the distance from the weir box.
Set a survey pin to the side of the sample site for location and
measurement {0 the next site. Drive a stazke labelsed with the site
location intg the side of the trench zbove high water mark. This
stake 1 for Tuture referenca. Select the set ¢of prelabeled sampla
bottles for the first sample and set them cut on the plastic sheet.

Using tne survey pin for altignmant, take th2 shovel and pick and dig
a 2 1/2-3 ft long trench down throuch the loose sediments exposing i
near vertical wall of material in excass of 18 inches Lelow the
Togse sediment. Using a trowel, scrape scme material frem the wall
at approximately 18 inches below the sediment. This will remove
materiai that might cause cross contamination of the sample. With
the trowel, sample the materials 128 inches balow the sadiments and
Sransrer fha material to a1 salected siove.  Shake the materia)

IArGuUan tne sieve into a oucken ana acd more fnarm o the dame jocabticn



5.3

wu
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untf] encugh materﬁa].is available to fill nine sample act:les
(approximately 1-1/2 liters). Take approximatzly ane q.art of
material without sieving for the geolcgist sample, put it in 2
plastic bag and label it for location. Fill the nine ure-labeled
sample bottles completely (no hzad spice) from the sievad material
in the bucket. Cap the bottles tight'y as they are filled and place
a seal tape cver the cap. B8ottle caps must not 5Se intarchanged.
Place the eight sample bottles far U.S. Testing in the proper coaler
and place the WHC backup sample in the proper ccoler. Make sure al:

sample bottles are packed in ice.

Register the sample in the "sample log form" and provids any
necessary or interesting disruptions or cbsarvations. Fiil out the
"Chain-0f-Custody" forms and a "Samole Analysis Requast™ form for
tne sampla. Wash all tools in a buckat of river watar and rinse

with distilled water to prevent cross contamination between samples

Select the next set of nine pre-labeied sample nottles. Scrape a
small amount of-s50i1 from the side of the hole a2t approximately

4 inches below the sediment layer to remove material that may potan-
tially cross contaminate the samole. 0ig out and scresn enough
matarial into a ¢lean bucket to provida a sample that will f117 the
nine bottles. Collect and label the asnlogists sample. Fill the
ning sample bottles from the bucket, cap them tightly and place a
seal tape on each cap. Place the bottl2s in the oroper coolers for
U.5. Testing and WHC and make surs thev are packed in ice.

Register the sample in the “Sample Loa Form” and provide anv
necessary Qr interesting disruptions or obssarvations. Fill out the
"Chain-af-Custody™ forms and a "Samoie analysis Reouest Form™ Sar

tne sampiz. Wasn 211 taols in the fuoket of river water and ro

w1t discilled water,



5.6 Select the next set of nine pre-labeled sample bottlas, Scrape some
material from the wall of the excavaticn in the middle of the sed-
ment layer to prevent sample cross contamination. DBig cut and
screen encugh material into a clean bucket to f°11 the nine sample
bottles. Collect and label the Geologists sample. Fill the nine
sample bottles from the bucket, cap the bottles tigntly and place a

seal tape on each cap. Place the bottles in the oraper coolers for
U.S. Testing and WHC and make sure they are pactad in ica.

§.7 Fill out “Chain-Cf-Custedy" forms and 2 "Sample Analysis Reguast
Form" for the sample. Register the sample on the "Sample Log Form”

and provide any chservations. MWash atl tools in the bucket of river
water and rinse with distilled water.

5.8 Using the survey pin, measurs 100 ft up the trernch and set a new
survey pir. Drive a stake labelsd with the site location into the
side of the trench above nigh water mark. This stzke is for future

reference.

5.9 Repeat steps 5.2 thrcugh 5.8, continue to sampie the trench bottom
untit the sixteer sample locations have Geen comnlzted.

NOTz: The testing laboratory can take "5 semples per week maximum.
Laporatory requirements must be coordinzted as the sampliing
proceeds. Do not begin a samzle excavaticn unless all
sampies from the excavaticon can be handled by the taboratory
witnin the shelf life of the sample for tha type analysis to
be completed. (Five days maximum)

5.10 Repeat the steps 5.1 througn 5.9 on the second trench.

NOTZ: Any deviations from this procedure will Se noted in the WSS

Represantatives Log in detaii.
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- SHALLOW SOTLS SAMPLING

Third Party Inspection Checklist

Sample Sample Sample SamoTe
Identifi-  Identifi- [dentifi- Idertifi-
Inspection Checklist cation cation cation cation

*Sample Jocation identificaticn

*Measurement for sample location

was carrect.

*Sample tools were cleaned efore

sampling.

*Samplz matzrials taken from the

proper depth.

*Proper sample bottles were

used.

*Sample bottles fillad

properly.

*Seal tape appliad to sample

s bottle caps.

*Chain-0f-Custedy Forms

nrepared,

*Request for Analysis Farm

prenarad.
*Sampiz listeg in trn2 Sampla

LCg Farm.
FOrolimmants sutoa L2 D, mes QU onn® o acant tne somment apo. s g
SC1TE TN ZOTTRnI I Tae LAk art o this sne
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1.0

2.0

Purgose

The purpose of this procedure is to provide deep soil samples from the area
between the 300 Area process Trenches. These samples must be taken and
controlled per EPA Manual SW-846, Second Edition , July 1982, "Test Methods

for Evaluating Solid Waste,” such that they are compatible with State and

Federal regulatory compliance requirements.

General

2.1

2.2

A=TI00-107 ¥ I7_7as

Six wells will be drilled between the two process trenches as
requested in letter G. L. Wagenaar/RHO to J. H. Mortimer/JA Jones
"*Characterization of the 300 Area Process Water Trenches," #RE54763.,
The drilling contractor will be under the direction of the RHO
Drilling Engineer. Soil samples will be taken at five foot intervals

- down to forty feet. Soil samples will be provided to the WHC

personnel in a bucket that can be moved away from the drilling site
for handling.

The sample will be moved away from the drilling site and nine separate
pre-labeled sample bottles including three 40 ml amber glass bottles,
three 250 m1 amber glass bottles and three 125 ml polyethylene bottles
will be filled with sample material. The nine hottles will be capped
tightly with a seal tape placed over the cap. Bottle caps must not be
interchanged. The samples will then be packed in ice for transport to
the testing laboratory and WHC storage. Only fine materials can be
used'for sample materials. If obtaining fine material becomes diffi-
cult, three different mesh sized standard screens will Bé available
for use as needed along with brushes for hand brushing the fines from
the larger materials. The materials will be screened into a clean
bucket from which nine sample bottles will be filled.
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A separate sample will be placed in a plastic bag and labeled for
examination by the gep1ogist. This sample wiil not be screened or
modified in any way and will consist of approximately one quart of
material. '

The sample botties will be pre-labeled to indicate the sampling
location along with the following information.
]
th
Well No.: 1-6 (well #1 to the%gz;%h}
Sample Depth: 5,10,15,20,25,30,35 or 40 ft.

Bottle Designation: A - Analysis at U.S. Testing
B - Backup storage at 325 Building

Analysis type and Bottle #:
YOA - X (Bottle 1-3)
ABN - Y (Bottle 1-2)
Metal - Z (Bottle 1-3)

Example Label: TABX]

Well # - 1

PDepth - 5 ft

Sample - Analysis aft U.S. Testing
Analysis type and Bottle # - VOA #]

Each sample will be registered on a “"Sample Log Form" and have &
“"sample analysis request form" and a "Chain-0f-Custody" form
prepared. The samples will be transported in Ice Chests, packed in
ice. Separate coolers will be used for the samples for U.S. Testing
and WHC storage. Evight of the nine sample bottles go to U.S. Testing
with one bottle placed in WHC storage at 325 Building. Only fifteen
samples per week can be handled by U.S. Testing sc careful scheduling
1s required. M. S. Testing must also be notified each morning that
samples will be delivered that day. Delivery of samples will be made
to the back door {Northeast side of Building) where lab personnel can
be signaled by a be'l. The cooler full of samples will be left and
any empty coolers will be picked up.
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2.5 The minimum personnel involved with the sampling will include a Radia-
tion Protection Technician (RPT), a Waste Systems Operations (WSO)
Technician, a third party inspector, a Waste Systems Engineering (WSE)
representative and the well driiler. A geologist and a RHO drilling
supervisor will stop in at the site as needed. The geologist will
examine the sampied materials and keep a log of his observations

The WSE representative will fill out the "Sample Log Forms™, "Sample
Analysis Request Forms," the "Chain-0f-Custody"” forms and keep a field
log book. The field leg will be used for a list of personnel, person-
nel job assignments, field measurements taken, procedure deviation,
etc. Information will also be logged on any unusual occurrences. The
third party inspector will complete check off of the inspection points
for each sample on copies of the Inspection check list attached to
this procedure,

3.0 Safety

4.0

Safety will involve the normal safety concerns of a drilling operation.
These include tripping hazards involved with eguipment in the area of the
well, overnead movement of drilling equipment and falling debris. Sampling
personnel snould avoid the area of the drilling operation except to obtain
the samples from the driller. Hard hats will be required around the
drilling equipment. ATl work at the site will be completed under Radiation
Work Procedures and the special work procedures.

Prerequisites

4.1 Schedule the driller and brief him on the complete schedule including
the number of samples per week and discuss procedure for obtaining the
sot]l samples from the well and providing them to WHC personnel.
Measure and mark locations for all six wells.

Responsibility: WHC Project Engineerina/JA Jones.
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4,2 Check out and prepare all equipment required for the sampling
operation: Pre-labeled sample bottles, trowels, coolers with ice,
distilled water, three sjeves, hrush, plastic sheet, pen, clipboard,
field log books and proper forms.

Responsibility: Waste Systems Engineering/Project Engineering.

4.3 Verify the RWP requirements and check out the radiological protec-
tion gear and clothing.
Responsibility: Verify RWP reguirements - WHC Project Engineering/
JA Jones. Check out radiological protection gear - Waste Systems
Operations.

4.4 Verify that U.S. Testing is ready to accept samples.
Responsibility: Waste Systems Engineering.

4.6 Verify sample capacity at U.S. Testing before each day's sampling and
verify the WHC storage location is available for sample storage.
Responsibility: Waste Systems Engineering.

4.7 Notify Third Party Inspector.
Responsibility: Project Engineering.

Procedure

The drilling operation will proceed under the direction of the RHO Drilling
Supervisor and sampies from the correct well depths will be provided to the
WHC personnel in a bucket. The bucket will be moved clear of the drilling
site by the WSO Technician before filling of the sample bottles begins.

5.1 Verify the depth at which the sample will be taken prior to actual
sampling. Record the date well depth and well number in the field log.
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5.2

5.3

5.4

5.5

5.6
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Obtain the sample from the driller in a bucket. The sample will
require enough material to fill the nine sample bottles (approximately
1 1/2 quarts) and provide approximately one quart for the geologist
examination.

Separate enough fine material from the sample to fill the nine sample
bottles. This may require the use of the sieves or brushing of the
larger materials. Fill the bottles full with no head space, cap
tightly, and place a seal tape over the cap. B8ottle caps must not be
interchanged. Placea the sample bottles in the correct cooler for
either U.S. Testing 6r WHC storage and make sure they are packed in
ice.

A separate sample will also be taken and placed in a plastic bag and
labeled for examination by the aeologist. This sample will not be
screened or modified in any way and will consist of approximately one
guart of material.

Log the sample on the "Sample Log Form", prepare a “Sample Analysis
Request" Form and fill out a "Chain-0f-Custody" form for each cocler.

Wash the sample handling equipment with river water and rinse with
distilled water prior to use with the next sample. This will prevent
cross contamination between samples.

Repeat steps 5.1 through 5.5 until all sampling for the day is
compliete. Transport the two coolers with the sample bottles to U.S.
Testing and to the 325 Building for storage. Samples for U.S. Testing
are to be delivered to the North East door where a bell can be used to
signal the laboratory personnel, The chain-of-custody forms must al)l
be signed by the person delivering the sample and the person receiving
the samples. Provide a copy of all chain-of- custody forms, sample
analysis reguest forms, sample log forms, geologist log, third party
inspection check lists and field iog to #aste Systems Engineering at
the end of each day.
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APPENDIX A B83664-3

A
5 Baltelle
Pacrtic Sosrthwest Laboratories

PO Bow Ky
Richling Aavhragion M52

CHAIN OF CUSTODY

Company Centact:

Telephone:

Samples Coliected by:-

Date: Time:

Sample Location:

ice Chest No.:

Field Logbook Page No.:

Aemarks:

Method of Shipment:

Sample ldentification

CHAIN QOF POSSESSION

Relinguished by:

Reltnquished by:

Reltnguished by:

S|elinguished by:

Raceived by: Date/Time:
Recewved by: Date ' Time:
Recgived by: Date:Time:
Roceved by Date:Time

BC-1200-345 (7



Sample No.

Date

Time

Sample Log Form

Sample Name of

Size

Collector

Signature

Page 7 of
B83664-3

Description
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REOSUEST

N Unized States Testing Company, ©
Hestmghouse 2800 Gaorgs wash;ngggn w,: Y e
W/B-46 / 337 Bldg. !/ WHC / 300 Area Richland WA 99332
Collactor Recaived by

- Date /Time Samplaed Title
Company Contace Carolyn Dupuis 376-3318 Date Time
CHAIN OF CUSTCDY NO. Q WATER & sorL a
SAMPLE ID [] OTHER
UST SAMPLE ID
COMMENTS &) o
[
— = E
SCREEN ANALYSIS = o e
- o [To] od
< od —_
COCE | CONSTITUENT e ~ o
1] 725 TCP METALS 5010 ' - : .
2] 728 1c® METALS 6010 ENHANCED X 1
31 A20 ARSENIC T
a4l A2} MERCURY X
5 | A22 SELENIUM
6 | A23 THALLIUM —
7] aZd4 THIOUREA 8310 -
81 727 METHOD B330 ENHANCED —
9 | ASL LEAD BY GFAA X
10 | 739 PC3
11 | 728 PESTICINSES 8080 T -
12§ 729 PESTICIDES 8080 ENHANCED
13 | 730 VCOA METHOD 8240
i4 | 731 VOA METHOD 85240 ENHANCED
Ys | 732 A/B/N 8270
16 ¢ 733 A/B/N 8270 ENHANCED -
17 | 74 PESTICIDES METHCD 3140 ]
18 | Cs8 TOX b J .
19 | cs9 | =oc X i
20 | C70 CYANIDE \ ,
21 | 7358 NITRATE, SULPHATE,.... (IC) ) T
22 | €77 PERCHLCRATE i ]
231 1 C78 SULFICE i ]
24 C30 AMMONIUM ION ! |
25 | c3l ETHYLENE GLYCOL ! ! | i o
26 | 109 | COL:TCRM BACTERIA a | l |
27 | 131 RADIUM ‘ ‘ ’
28 | 212 ALZHA ' A1 5
>3 1 111 | 3cTaA ' A !
3 C36 ! SICXIN A J ,
31 1 €37 1 crvaus agp a2 . * ;
2} 191 ] coNpucTiviny '
331 139 S I - F . f A . A _
34 | T18 ) DIRECT AQUEOUS TNSECTICN ! ‘ }
353 7313 | YTRBICISE 2,4-0, 2,4.5-TP SILVEX ] ‘ + —
38 § 737 | YERBICIDE 8130 EMHANCED ' ‘ ! —
DR2:(7.9]65 ! ‘
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B83664-3

Deep Soil Sampling

Third Party Inspection Checklist

Inspections Checklist

*Sample Location
Identification

*Date/Time Sample taken

*Well Depth of Sample

*Were the nine sample
Bottles filled?

*Were tne botties sealed
with a seal tape?

*Were the bottles placed
in a proper coolers?

*Were the chain-of-custody
and sample analysis request
forms prepared?

*Was the geologists
samples taken?

*Were the tools cleaned?

For comments put a 1, 2

3

at the point the comment appiies and

write the comment on the back of this sheet.
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APPENDIX D

Sample Forms

Third Party Inspection
and
Chain of Custody
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neBattelle

Pacrire Northwes) Labneatanec ' CHAIN QF CUSTODY /0 C) (5?
P Boa P
R hlaned, Woslunginn #1152
Carolyn Dupuis 376-3318
Company Contact: Telephone:
Samples Coflected by: _WJC Skisiner / C'_H/D Date: ‘5—/' 136 Time: 2:20 :or\—q
; -
Sample Location: 300 Aren  Proess —Z—:(hc.ll.hs (on by prf‘c'
lce Chest No.: LR =] Field Logbook Page No.:  <F

Hemarks:..fﬂ.ﬂfﬂz__zﬂa.b&&__?ﬁi_éweﬂ NS 2 depth B r““f)
rd l =
Method of Shipment: Mm&‘? iNICde fce ¢ hesl

Sample ldentification

{(3) 40 ml G- C68 ZHS-X.)) 2LAS-X2, 1LAS -X32

(2) 250 m1 G - C69 2A5-Y/, 25—\

(3) 125 m1 P - 726, A21, A51, 212, 111 2A5-ZE) 2AS —FL
7 7

285 -232
CHAIN OF POSSESSION
Relinguished by: Received by: Date/Time:
- z - .
LA Depny JldZR D Didbnen) — TtSl 4TS
Rel:nquisheé by: Aeceived by: Date/Time:
Relinquished by: Reczwved by: Date/Time:
Relinquished by: Received by: Date/Time

sch200.315 (7.851



S <Battelle

e , :g-ﬂ;::“.\“‘?"r'thwﬁl Laboratories CHAIN OF CUSTODY ﬁ
_-' \—- Richland, Wasduagtan 993152 ! ! -2_-2__.
o Company Contact: Carolyn Dupuis Teleahone: 376-3318
Samples Coilected by: WC_Skinner/CAD Date: 221 %l Time: _£0 2% Az
Sample Location: 300 Area Process Trenches East Tranch
lce Chest No.: WHC- / Fieid Logoook Page Nao.: +‘+
Remnarks: Sample Number E [u4- DA

Method of Shipment:

Bottles in plastic bag in an ice chest

14 041 E1$08- X0 prepA3(3) 40 mi G - 731, C68

Sampie |dentification

(2) 250 m1 G - 727, 729, 733, 734, (89, C80, C81, (86, 736, 737

EipOR-Yi  EIF DAY

(3) 125 mt P - 726, A20, A21, A22, A23, A51, C70, 735, C77, (78,

£ -0A -l [l w7 B =2
& [+Pa 33

109, 181, 212, 111, C87

CHAIN OF POSSESSION

Relinquished by:

CA Dy i

Relinquished &y:

Retinguisned Llyy:

Received by: Batwe/Time:

© '
4&%—@1—_“ 7"-&[‘55 jc/,_> ;—;
Received by: Date/Time: ¢
Recewved. by: DatesTime:

| Relinauished Ly:

Receved by: Date/ Tune
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SHALLOW SOTLS SAMPLING

Third Party Inspection Checklist

Inspectidn Checklist

*Samp]e‘10cationjidentification.

A A+B | 4SS AeA
*Date/Time sample taken. ._ pt _ Am
‘ 1C:AST 2. al-Xe /0257 5. as.w
*Corfect measurement for sample
location. : .l éﬁ’ ﬁﬂ' Yes

*Too1s were cleaned before
sampling.

-
1
W

4

f§§
—r
o
»

*Sample materials taken from
the proper depth..

~L
o
J
e
\

i
*Seal tape applied to sample ; i
bott . gﬁ’ %
e y) o ¥
. ) ¥
*Chain-0f-Custody Form and Analysis ﬂ
Request Form perpared. 7 g ; 167
, - |
*Geologist sample taken. L e
Y é% Ye., 4?
"
" ot B




Deep Soil Sampling

.3 Third Part Inspection Checklist

Inspections Checkiist

o 2
*Sample Location wWe (/ B
Identificatiaon StAS /&80
*Date/Time Sample taken S ADom 18
*Well Depth of Sample 5!
*Ware the nine sample
Bottles filled? Yoo

*Were the bottles sealed
with a seal tape? Voo

*Were the botties placed
in a proper coalers? Jes

*Were the chain-of-custody
and sample analysis request }/
forms prepared? 25

*Was the geologists
j) samples taken? _ Péj

*Were the tools cleaned?

AN Y S

For comments put a 1, 2 , 3, ... at the point the commant applies and
write the comment on the back of this sheet.
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AADIQLHLMISTRY
RADIATION DOSIMETRY
NUCLEAR SENYICLS
PIOASBAY

United States Testing Company, Inc.
Richland Division

2B00 GEORGE WASHINGTON WAY(

ASRICULTURAL SEMY|CE
AMALYTICAL CHEMISTRY

ENMGCINEERIM-Z INSPFEITH

RICHLAMD, WASHINGTON 98352 (509) 375-3131 P e e ROLLUTION COMTROL.
WD McCaormack
Chron
February 19, 1986 SPUWA

Task w/o attachment
MG Zimmerman

Dean H. Glazier Qe
Subcontract Administrator FLIY
Pacific Northwest Laboratories g 3+

0SB Building . ,
300 Area / Room 282 6 Mecinr

e e P
Dear Mr. Glazier:
Attached for PNL's review and consideration ar2 UST-RO's technical

and price proposals for Special Project Request for Price Proposal,
SPRFFP 86-9.

If you have any aquestions regarding this proposal, please contact
G.R. Rac for technical matters and V.H. Pettey for financial matters.
Sincerely,

UNITED STATES TESTING COMPANY, INC.

/’:}1124;—47 /WA Aéé;-~4£;L=AL__ é:;i(?. p{ . /%:764;;>,

VYan H, Pettey
Vice President - General Manager

VHP : Tmm
Enclosure

xc: Govind Rao
File

OUR LETTERS ANG KEPORTS AAE FOR THE EXCLUSIVE USE OF THE CLIENT TQ WHOM THEY ARE ACDRESSED. AND THEY AMT THE MAME OF THE UMITED STATES TESTING
COMPANT. INC. OR I1¥5 SEALS C® IMSIGNIA. AREL NOT TO BE WSED UNDER aMY CiRCUMSTANCES LA ACYERTISING TO TWE GEMEAAL PUBLIC AND MAT NGT RE GSED IN
LHY OTHER MAMMER WITHOUT OUR PRIOR WRITTEN APPROYAL. SAMPLES NOT DESTROYED IN TESTiNG ARE RETAINED A WALINUM GF THIATT DAYS,
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PROPCSAL 86-¢

B6-9.1 Introducrion

86-9.2 Methods

B6-5.3 Water Extraction Procedure
B6-9.4 Quality Control

Bg~-3.5 Samples Sizes, Sample Preservation, Holding Times
and Detection Limits

86-9.6 Feacilitlies, Eguipment and Fersonnel
86--9.7 Impact on the Routine Program
66-9.8 Reports and Turn-around Times
86-9.9 Price Proposal
RECZIVED
FEB 1 1785
SUBTONTRAST
CR2:{7.,41235 Page - 1



E6-5.1 InTtrogQlcrion

UST-RD has been performing analyses for orgaenic and inorganic
pellutants, primarily 1in ¢ground water samples. The general
scheme of analysis consists ¢f extraction of the analyte of
interest in & suitable solvent followed by detectcion using
appropriliate analytical inscrumentation. The analysis of soil

samplies will follow the same generel pattern. However, there are
significant differences in the detailed application of the
analytical procedures. These differences arise mainly :in the

extraction procedures., wnlle detectlon technigues remain the
same .

Documented extractlion procedures are avallable for many of
the specified analyses. For these cases, UST-RD will use the
approprlate procecures. For cases where a gdefinite extraction
procedure i[s no:t aveilable, UST-RD will use the aguecus
extraction procedure described in Section £6-9.3. The agqueous
extract will then be handled in a manner identical =o that used
for the analysis of aquecus samples. In either case, in the
event that sample extracts are "dirty” (contaln potentlally
sroublesome interferences!), UST-RD will dilute the extracts pricy
to analysis. Addéitional «<lsan-up procedures that wWould reguire
major caplital egulpment purchases will not be emploved. The
lower limiz of detec=ion for diluted e2xtracis will be
appropriately higher.

in subseguent sactiohs we will discuss the methods, the
detection limits, the minimum sample sizes necessary, samole
preservation &and holding times, the lmpact on the routine program
ané the turn-arcunc times for all of the reguested analvsas
except Dioxin. The analysis for Dioxin &t UST-RD will have
severe adverse ilmpact on thNe routine program. Acgulislition of
major eguipment will be necessary to ofisav such an i1mpect.
Non-radloactive 530.L samples can pe analyzasd by UST-Hoobcken.

In preparing this propesasl, UST-RD has the undercstanding
that:

{a) The soil samples will either be non-radiocactive or be only
sligntly radicactive so that UST-RD will not nave to expend
considerable effort in acttempts to mMin.mize radiacion
exposure to persconnel as well as prevant contaminatien of 1ts
low-level radiochemistry lapboratories;

{b) The turn-around times ars contingent upon the timely
acguisition cf all of the new eguipment and glassware
idenctified in twhe proposal;

{(c) The derecrion limits discussed in 86-9.3% are a nriori limits
ang may be revised under certain <Clrcumstances; andg

{8} Metnod verificazion stud.iss perfiormed wrior =0 -he analvs:s
Sl mav rasult In mecnod modirfication.
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{e) UST-RD will require at least 5 weeks from tne time of
acceptance of this proposal to prepare for the analysis of
scil samples.

86-9.2 METHODS

Iin most cases., the methods described in SWB46 procedures will
be employed for analysis. In a few cases, methods for water ana
waste water analysis will be adapted to s0il sample analysis.
Instrument calibration and other instrument-related procegdures
will remain the same as used for the analysis of agueous samples.
The specific methods that will be used are enumerated below,
along with variations :if any., from the procedures. Detection
limizs and sample sizes are presented in Section 86-%.5.

86-9.2.1 ICE METALS -~ ENHANCED LIST

(&) Method 601C of SW8451l procedures will be used. The soil
samples wWill be subjected to the acid digesticn procedur
descripmed in Metnod 3050. Ncte: (1) Method 6010 does noc
explicitly address the analysis of Sr and Cs. However,
previous experience with these analytes has shown that
reliable Sr results can be obtalned for aguecus samples.
There 1s some uncertainty regarding Os. (ii1) Method 30530
is an acid digceszion procedure that will be used to prepara
soil samples for analysis by ICP. The mecthod does not
explicitly address’ the dissolution of Sodium, Aluminum,
Manganese, Potassium, Iron, Osmium, Strontium, and Calcium.
Preliminary indications suggest that Method 3030 will be
applicable to all of the above metals except Osmium.

UST-RD will investigate Osmium analysis Ifurther.

(B) A 1.0 g portion of sample will be used for each analysis.
The digesrtate will e diluted to 100 mL with Type II (or
better) water. The qewection 1limits for the various metals

in the dlgestate will be the same as in the analysis of
aguecous samples.

Be=-9.2.2. Arsenic
(a) Method 70601 of 5WB846 procedures will be used. The soil

samples will be subjected to the ac.d digestion procedura
described in Method 20301,

(b} A 1.0 g portion of seample will be used for each analysis.
The digestate will be diluted to 100 mL with Tvpe II (or
better) water. The detection limit for Arsenic In the

dicestate will be tne same as 1N the analysis of agqueous
samples.

66-3.2.3. Mercurv
fa) Mewnod 7471l of SWB46 mrocedures will bpe csed.
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(b) A 0.2 g portion of dry sample will be usec for each
analysis. Each sample will be analvzed in triplicace. The
average of the three geterminaticns wi1ll pe repocrted. The
a priori detection limit for a €.2 g sample will bpe
equivalient to that in the analysis of agueous samplies.

B6-9.2.4. Selenium

(a) Method 77401 of SWE46 procedures will be used. The soil
samples will be subjected to the acid digestion procedure
described in Method 30301,

{b) A 1.0 g portion of sample wiil be used for each analysis.
The digestate will kte diluted to 100 ml witn Type II (or
lbetter) water. The detection limit for Selenium 1n the
digestate will be same as in tne analysis of agueocus
sampies.

86-9.2.5. Thalliecm

{a} Method 7841+ of SW846 procedures will be used. The soil

samples will be sublected to the acic digestion procedurs
described in method 230301,

{b) A 1.0 g portion of the sample will be used for each
analysis. The digestate will be diluted to 100 mi withn
Type II (or better) water. The detection limit for

Thallium in the digestate will be the same as in the
analysis of agquecus samples.

86-9.2.6 Thiourea Compounds - Enhanced Lisct

(a) Thiourea compounds will be analyzed by HPLC by Method 8330l
of SW845 procedures with the following variations:

(1) The thiourea compounds will be extracted in water
according to the procedure described in 86-9.3.

{ii) The sample extract will be analysed by direct agueous
injectlon into a High Pressure Liquid Chromarograpn.

(k) The dectection limits for the thiouree compounds in the
extract will be the same as in the analysis of agueous
samples.

86-9.2.7. Chlorinated Pesticides - Enhanced List

(a) Metnod 80801 of SW846 procedures wWill be used. The

hicrinated pesticides will be aextracted ln hexane:acetone

1:1) by the Zowhlet extraction procedure (Method 33401 .

-

&1
and

V-

{3} A4 L0 g portion of sampl2 Wwill be used for =2acnh an
L

s.
ot Sampleé =XTract wWil. e concantrated o 10 mi n
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(c)

aliguot will be analyzea by GC/ECD. The dgetection limits
for the chlorinzted pesticides will be 0.1 ug/c.

Sample extract will be cleaned up by passing them through
an alumina coclumn. Tf the cleanup proves insufficient, =he
extract will be diluted appropriately pefore anelysis by
GC/ECD.

86-9.2.8. VOA - Enhanced List

(a)

Method B24Cl of SWB48 procedures will be used. The
volatile organics will be 1lntroduced .nto the gas
chromatograph by the purge &nd trap metnod (Merhod 30301 .

() A 5.0 g portion of sample will be used for each analysis.
The sample will be extracted 1n methanol and an aliguot of
the extract will be analysed. Detection limits for the
various compounds in the extract will be the same as for
aqueous samples.

(e Sample extracts that are "dirty" will be aciluted
appropriately before analysis. No addlitlonai cleanup will
be atctemptegq.

86-9.2.9. ABN - Enhanced List

(a) Method 82701 of sSWB46 procedures will be used. The
semi-volatile organics will be extracted 1in methylene
chloride by the Soxhlet extraction pracedure (Method
35401).

() A 10 g portion ©of the sample will be used for each
analysis. The sample extract will be concentrated
approprilately and analysed by a capillary GC/MS. Detection
limics in the =2xtract will be similar toc that for agueous
samples.

(<) Sample extracts that are "dirty” will be diluted
accordingly before analysis. No addi:ional «<leanup will be
attempred.

B6-9.2.10 Phosphorus Pesticides

(&) Method Bl40l of SW846 procedures will be used. The
phosphorus pesticldes will be extracted Ln hexane:acsestone
(1:1) by the Soxhlet extraction procedure (Method 35401%1).

{b) A 10 g portion of sample will be used for each analystis.
The sample extract will be concentrateq to 10 mL and
analysed by GC/FPD. The degection limlits 1n the extrac:t
will be same as that £or agqueous samples.

(z) Sample extracts wili ke cleaned up by an alumina clzanup
DrCcleduUre. "Dircy"” =2ample &xtracts will be diliuted

SR2:[7.412253 Page - 3>



accordingly before analysis.

g£6~9.2.1 Evtracrable Organic Halide (EDX)

[}

(a) The extractable organic halides will be extracted from a
1.0 g aliquot of sample in ethyl acetare by sonificetion as
described in EPA Document 600/4-84-008 (see attachment)Z<,

A 1253 W ultrasonic bath will be used for sonification
instead of a 220 W bath. The sonification time will be
doubled. {Because ©f the smaller si1ze of the 123 W
ultrasonic baths, the effective power per sqguare inch wilil
be about the same).

{b) The extract will be analysed with a Dohrmann DX-20 TOX
analyzer. An EOX sampling kit wi1ill be purchased from
Dohrmann to permit analysis of the excract.

{c) Each sample will analyzed in duplicates 1n order to provide
a measure of sample innomogeneity. A minimum cof 1.0 g of
sample will be used for each analysis. Because the method

detection limit can vary with instrument sensicivity and
matrix effects, an a priori derection limiw of 1.0 ug/qg is
proposed.

(a) Sample extracts that are "dirty"” or that exceed the
instrument capabilities will be re-analysed after

appropriately diluting the extraccts.

86~9.2.12 Total (Ex:factable) Qrcanic Carbon (TOC)

(a) The extractable organic carbon will be extracted in water
in accordance with the procedure described 1n 55-5.23.

() The sample extrract will be analysed by an Ionics TOC
analyzer in a manner identical to that used in the analvsis
of agueous sample (Method 3S03A3).

(c) A minimum of 10.0 g of soil will be used for each analysis.
The detection limit will depend upon sample homogeneity,
matrix effects and instrumental sensitivizy. An a pricori

detecztion limit of 10 ug/g is proposed with a 1.0 g portion
of sample being analyzed. However, tiae actual detection
limit may have to bDe revised upwards.

{d) Each sample will be analysed in duplicate in ordar to
provide a measure of sample inhomogenaity.

(e) “"Dirty" sample extracts will be diluted appropriately prior
T analysis.

B6-9.2.13 Cvanide
-] The "extracrtable” c¢vanide will be extracted in water bv the
procedure aescribed in B86-9.32.

[ 9]
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(b) The agueous extract will be anaiysed In a manner 1dent.cCal
to the analysis of aguecus samplies (Method 41203 .

(<) A minimum of 10.0 g of soil will be used for each analysis.
The detection limit will depend upon several, as yet
undetermined, factors. The sensitivity will pe limited bv

matrix effects rather than by instrumental capabilities.
An a priori estimete of 100 ug/g is proposec for the
detection limit.

B6-9.2.14 Lead bv GFAA

{a) Method 74211 of sSWB46 procedures will be used. The soil
samples will be subjected to the acid digestion procedure
described in Method 3030.

(&) A 1.0 g portion of sample will be usea for each analysis.
The digestate will be diluted to 100 mL with Type II (or
better) water. The detection limit for Lead in the

digestate will be expected to be the same as that for
agquecus samples.

86-9.2.15 Anions (Nitvate, Sulphate, ...)

{a) The anions will be exzracted 1n water by the procedure
gescribed in £6-9.3.

(b) The extract will be analysed by Ion Chromazography in a
manner identical to tnat used for agueous samples.

(<) "Dirty" extracts will be diluted appropriately pricr to
analysis.

Bge-9.2.186 Perchlorate

{a) The same conslderations as those for Anions (86-9.2.13)
will be used.

86-9.2.17 Sulphide
(a) Suiphide will be extracted in water by the procedure

described in B86-93.3

(k) The extract will be analyzed by titration.

26-9.2.18 Ammonium Ion

{a) Ammonium Ion will be extracted in Sodium acetate.

{(b) The extract will be analyzed by Selective Ion Electrode in

a4 manner 1dentical to tnat used f0Or aguecus samples.
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B6-9.2.1 Ethviene Glvcol

(a) Ethylene glycol will be extracted 1h water by the procedure
described 1n §6-9.3.

{(b) The extract will be analysed by direct injecticn into a
GC/TID 1n a manner i1cdenticel to that used for aqueous
samples.

(<) A minimum of 10.0 g of sample will be used for each

' analysis. An & pricori decection limit of 3.0 ppm in the

extract 1s proposed.

{(d) "Dirty" extracts will be diluted appropriately.
86-9.2.20 Coliform BPacteria
(a) The so0il samples will be subjected tc the extraction

procedure described 1n B6-9.3.

(b) The extract will be analysed for coliform tacteria in a
manner ldentical to that used for agueous samples (Method
908A3). The water used in the extraction procedure will be

concurrently tested for coliform bacteria.

86-9.2.21 Racium (Total)
(a) Fifcy grams of Soil will be leached with 8N Nitric Acid.
(b) The leachate will be analysed by procedure 20-RA-02

discribed in UST-RD's procedure manusl, UST-REDO-PM-2-86.

(c) Some developmental effort will be necessary.
886-9.2.22 Alpha
(a) Up to 100 mg of Scoi1l will be directly counted in a

proportional counter.

86-9.2.23 Deta

(&) Up to 1.0 g of 350il will be directly counted in a
proportional counter.

86~-9.2.24 Diexin_

UST-RD currently does not perform dioxin analysis iIn
Richland. Non-redicactive samples will be sent to
UsST-Hoboken for analysis. The acquisition of the capability
toe analyze Dioxin Iin Richland is dependent on the foliowing:

(i) Avaliabilizy oI 3uUTrogates end st&ndards — IPA orovides
a

T
dioxin surrocates and stahdards Sraee of chnarge only o

L)
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r
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contract laporatories approved for dioxin analvsis.
Surrogates and standards are commerclaily avalleole but
are guite expencsive, It 1s our estimete that start-up
ana calibratlons would cost arouna $10.,000.

{ii) Avallability of GT/M3 - A more serious concern [§s the

severe adgverse imnact dioxin enalysls may have on the
routine program. The GC/MS presently used for ABN
analysis would have to be re-configured for dioxin

analysis. During the dioxin analysis period, the GC/MS
would not be avallable for ABN anelyses. It is

anticipated that at least 1 to 2 weeks would be regulred
to set up and calibrace for Dioxin.

{iii) Training of Perscnnel - Because cf the extreme hazara
associated with nandling Dioxin., additional training of

personnel will be necessary prior to sample analys.s.

B6~9.2.23 Citrus Red No. 2

{a) Citrus Red No. 2 will be extracted in water by the
procedure described in 86-5.3.

(o) The extract will be analysed in & manner identical to that
used for aquecus samples. A Beckman UV/VIS spectrophoto-

meter Will be used.

86-9.2.286 ~Dirzct Aguecus Injection

(a) Direct agueocus lnjection compounds will be extracted in
water by the procedure described in 86-9.3.

(&) An aliguot of the extract will e directliy ilnject=d in
the analytical instrument (GC/MS) in the same mannsr a
that used in the analysis of aguesous samples.

=}

n

(= A minimum of 10.0 g of sample will be used for each
analvsis. The a priori detecticn limits 1n the extracts
will be the gsame as those for agueous samples (viz., 2
PPmM) -

e

{a) "Dirty" extracts will be diluted appropriately befcre
analysis.

86-9.2.27 Heroiciges

{a) Herblicides will be extracted 1h ether-~acetone and analvsed
by GC/ECD according to the procedures descriped in Method
81301 of SWE46 procedures.

(b) Fifty grams of s0il will be used for =zach analvsis. The
sensitlvity of the mernod depends upon the level of
interferences rather than on instrumental capablliicies. A0

& osr.ori deteczion lim:z of 1.0 ug/g 1s proposeq here.
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{c)

"Dirty" ewtracts will be diluted appropriately before
analysis.

41235 Page - 10



SWB46 Procedures: Test Methods for Evaluating Solid Waste,
2nd edition., 1984.

CFA-600/4-84-008, Development and Evaluation of Methods for
Toral Organic Hallide and Purgeabls Organic Halide in Waste
Water, 1983.

Standard Methods for the Examinat:on of Water and Waste
Water, l6th Edition, 1985.



B6-9.3 WATZR EXTRACTION PROCEDUREZ

For those analyses that require a water extraction procedure,
UST-RD will use the procedure described below:

{(l) A weighed portion of the sample will be pliaced into a
pre—cleaned container with a teflon lined lig.

(2) A measured volume of Type I water will be added to the bottle
and the bottle will be capped.

(3) The constituents of interest will be extracted by
continucously shaking the container in & reciprocating shaker
for 30 minutes.

{4) The sample extract wWill then either be centrifuged cor
filterea to remove particulate matter.

{3) The extract will then be analysed for the intended analyte by
the appropriate methods described in B86-5.2. If the analys.is

cannct be performed immediately, the extracts will be
preserved until analysis. Table 1 summarizes tne
preservation of the extracts for the various analyses.

Typical aligquots that will be used in the extraction

procedure are shown in Tamle 2 (B6-5.3). The aciual amounts used
will cepend upon data from preliminary analyses. We do not have
a priori knowledge ©f the extraction efficiency, or of any
potential problems that may be encountered. The extraction

procedure will be modaified appropriately 1if ozher, as yet
unavailable, information makas 1t negessary.

race -
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Table 1.
Preservatlion of Aguecus Extracts

cODE ANALYSIS PRESERVATIVE

727 Thiourea Enh. Cool to 49C

ceg TOC Cool to 49C, H250s1 to pH<2
C70 Cyanide Cool to 40°0C, NAOH to pH>12
735 Anions Cool to 40°C

c?7? Perchlorate Cool to 4CC

Cc78 Sulphide cool to 49C, 0.3 mL Zinc

Acetate plus NAOH to pH>S9

C81 Ethylene Glycol Cool to 4&4°C
109 Coliform Bacteria Cool to 49C
c87 Citrus Red No. 2 cool to 4@C
736 Direct agueocus

Injection ccol to 4¢C



Eb=9.4 Qualirv Control

UST-RD will adnere to the general guality contrcl guildelines
described in the various proucedures used for analysis. The
following is intended to c<larify the specific actions thet UST-RD
will tarke:

(a) UST-RD will analyze a minimum of four "blank" scil samples
for all the analytes of interest as part of the start-up
program and personnel training. At least two matrix spikes
will be analyzed.

(b) Wizth every batch of samples analyzed, UST-RD will perform
reagent blank anaelysis to ensure that the reagents are free
from interferences.

{c) Ten percent of all samples will be spiked with the analytes
of interest and analyzed to determine metrix effects.
Anotner aliguot of the same sample will be similarly spiked
and analyzed. Data from the duplicate matrix spikes will be
used rto monitor the precision of the method. In certaln
cases (As, Se, Tl, Pb, NHy4*, ecc.), if matrix effacts are
consistently severe, UST-RD will determine the analytes of
interest by the mernod ©f standard aadgition.

{d) Sample extracts =xhibiting results exceeding the highest
calibration stcandarc will be appropriately diluted and
re-analyzed. The re-analysis of diluticns will be biiled ac
the negotiatea unit prices.

86-9.5 Samnole Size and Sample Preservation, Holding Times,

and Detection Limitcs

86-9.3.1 Sample Size and Sample Preservation

Varying gquanctities of soil will be used for the different
analyses. The typical guantities that will be used are shown in
Taple 2. The actual guantities used may have to be revised
upwards or downwards after the first few analyses, if it is
determ:ned that petter detection limits can be realized by using
a larger aliquotz of sample or that severe hatrix interferences

exist (hence., reguiliring that a smaller aliguot be used). In any
event, sufficient sample must be collected to permit some
variacion i1n tne sample aliguots analyzed. Additiconal sample

will also pe reguired for duplicate and matrix splike analysis.
UST-~RD recommends that a minimum of 1000 g of scil we collected
for each sample.

Samples must be collected in several prae-cleaned containers
that are appropriate for the various analvses. Table I snows tha
recommended contaliners and the anaivses for wnich zsney are
intenced. All sample contailners must be “iced” or refrigerated
st 4970 Ifrom tne time of collect:ion until analvsis. Spec.ial

JTTentlon snould o

n

maid O the JoiL2gtion o3I samplies ntenasg
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for VOA and EOX analyses. Tnese shou.d De Collected wisth n
headspace in glass conteiners with opeén-top ligs and teflon
septa.

86-9.5.2 Houlding Times

UST-RD will analyze the samples within the maximum holding
times recommended in the procedures for the individual analvsis.
The samples will be refrigerated until analysis can be performed.
The maximum holding times are listed in Table 4.

86-9.5.3 Detection Limits

A priori detecticn limits for the various analytes are
presented in Table 5. The detection limits are based upon the
assumption that the sample aliguots shown in Table (2) will be
analyzed and that no matrix interferences exist. The actual
Getection limits will depend to a large extent upon matrix
effects rather than upon instrumental capabilities. The
detection limits have been calculated for the sample aliguots
analyzed and the extracticn volumes shown in Table (2). 1In
general, the detectlon limits are higner than those for agueous
samples because much smaller aliquots of s0il are analyzed as

compared to water samples. For example:, 1.0 g of soil is
analyzed for metals, as compared te 100 mis of water samples. 5o
detection limits for metals will be at least a factor of 100
higher for soils. The detection limits shown in Table (3) may be

revised under the folleowing circumstances:

(a) Larger or smaller aliguot used for analysis - This may be
necessitated either by very low levels of the analyte of
interest in the soil, or by severe matrix interferences.

{b) Diluticns of "dirty" extracts - Sample extracts that are
obsaerved Teo contain extranecus material that would lnterfere
with the determination of the analvte ©f in-erest, or that
woulcd pose a =Zhreat of potential damage w0 analytical
instrumentation, will be diluted appropriately before

analysis. Detection limits would increase appropriately.
(c) Methcd Limitations - If as ver undocumented limitations of
the employed metnods exlist, the detecticon limi<c may be

affected.

rPrage -~ 15



Sample Aliguots Analvzed

Sample Final Extracst

Code Analvsis Welaht (a) Volume (mL)

726 iCP Metrsls S501C Enh. 1.0 100

K20 Arsenic 1.0 100

£21 Mercury 0.2 (3 times) 100

=2 Selenium 1.0 100

A23 Thallium 1.0 100

727 Thiourea £330 Enh. 10.0 10

729 Pesticides 8080 Enh. 10.0 10

731 VOA Methog 2240 2.0 -

733 A/B/N/ B270 Enh. 10.0 1¢C

734 Pesticides 3140 10.0 10

C68 EQOX 1.0

69 TCC 10.0 100

c7¢6 Cyanide lo.0 100

ASl LEAD BY GFAA 1.0 100

735 Anlons 1.0 z0

c77 Perchlorate 10.0 20

C78 Sulphide 10.0 100

Ccgo Ammonium Ion 10.0 100

cgl Ethylene Glvcol 10.0 1¢

1098 Coliforum 2acteria 10.0 100

181 rRadium ’ 30.0 to be determined

212 Alpha 0.1 -

111 Beta 1.0 -

C86 Dioxin - -

CE7 Citrus Red No. 2 10.0 100

736 Direct Agqueocus Injection 10.0 100

737 Herbicide 2130 Enh. 3¢C.0 =

1. The Final Extract Volume is the volume <f the ertract afrer
all concentrations or diluticons have been made. For example.
the initial extract volume £fo0r A/B/N and gesticides is 300
mL . However this is concentrated dewn =o 10 mi prior to

analysis.
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Table 3

Samg

le Containerstil),{2)

Analvsis

vOoaA {731), ZOX (Ce&}

ABN(733) .,
8140 Pesticides
(7227,

8080 Pesticides (729).,
(734), Thicurea
Herbiclgdes (737)., Direcst
Agueous Injection (736}, Ethylene
Glycol (CB7)., Dioxin (C86) -,
ammonium Ion (CB0), TOC (C69)

Arsenic (A20),
Selenium (AZ22).,
Lead (A31).
Perchlorate (C77).
Coliform Bacteriae (109). Radiumnm
(181)' Alpha (212), Beta (111).,
Sulphnide (C78), Citrus Red (C387)

Metals (726},

Mercury {(AZl}.,
Thallium (AZ3}).,
Anions (733).

1. Pre-~cleahed sample containers

Research Inc.. 23787 F Ficnher

until analysis.

DR::[7I4]

t
[I¥]
w

Number of

Containes Containers

25 mi Amber glass 2 Qi
with open-top 1id and

ceflon septum. Sample

should be ccoclliecrad

with no hegad-space-

.

- 32

3

123 miL Amber glass
wide~moutn with
teflon-lired 1lid.

125 mL polyethylene 3
wlide moutn with
cef.on-1linea 1li1d

are availabple from I—-Chem

Street, Havward, CA 94345,

All samples must be refrigerated from tne time of collection



Taple 4

Max imum Holdina Times {1}

Coce Analvsis Extraction Analvsis
726 See Taople 1 - 6 months
A20 " - 6 montns
A21 " - 28 davs
A22 " - & months
A23 " - 6 months
727 * - 6 montns
729 " 7 days 30 days
731 " 7 davys 7 days
733 " 14 days 4C days
734 " 7 days 14 days
C68 " - -

CE9 * - 28 days
c70 * - 14 days *
A3l " - & months
735 " - 48 hours *
c77 " - - "
c78 " - 7 days *
Cc8e " - 28 days *
C31 " - _

109 " - & hours *
181 " - - - 7

212 b T - -

111 " - - *

CEs " - -

cg7 " - - *

736 " - -

737 " 7 days 23 days

1. The maximum holding times are maximum times £or which samples

DR2:

can be held prior to extraction or analysis anc still be
considered valid. The "extraction” holding times apply from
the time of vreceipt of the sample at UST-RD. The "analysis”
holding times are alsc measured from the time ol recelpt of
the sample at UST-RD.

In those cases where the aqueous extraction procedure of
Section £86-9.3 will be uvsed., the sample extract will be
analyzed within the holding times shown here. The times, in
these cases., are measured from the time of extraction. From
the zime of extractior until analysis, the exctracts will be
appropriately preserved and cooled to 4°C. rfor the
preservacion of the extracts, see 86-9.3.

[72.4]
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Coae

726
A20
A2l
A22
AZ2
727
729
731
733
734
C68
Cc69
c70
A3
735
c77
c78
Cg0
CB1l
108
181
212
11l
cas
ce?
736
727

Table

Decection

]

Limits

Analvsis

ICP Metals 6010 Enh.
Arsenic

Mercury

Selenium

Thellium

Thiourea 85330 Enh.
Pesticides 8080 Enh.
VOA Method 8240
A/B/N E270 Ennhn.
Pesticides §140

EOX

TOC

Cyanide

Lead by GTAA

Anicns

Perchlorace

Sulphide

Ammonium Ion
Ethylene Glycol
Coliforum Bacteria
Radium

Alpha

Beta

Dioxin

Citrus Red No. 2
Direct Agueous Injection
Hebicide 3150 Enh.

DRZ:[7,41223

us/a

See footnote 1 below

[olNe ]

i

OO HNOWLMW

C o000 o
e Oy - Lo e e
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-

1.0 see (octnote 2 below

see footncte 3 below

2 ug/g
r0.0
0.3
10.0

3 MPN/LCO mL of extract

. to be

determined

6 pCi/3
3 pCi/ag

10
3.0
0.1



Footnotes:

{1)

(23

(3]

&)

+J

~—-

The detection limits for the metals in soil will be 100
times hicher than the corresponding limits for agueous
samples. For example, for Ba, the detection level will be
200 ppb which is equivalent to 0.2 ug/g. The other metals
are similarly affected.

The detection limit will depend upon whether the soil
samples contain medium to high levels of organic compounds.
The extraction/analysis procedure differs slightly for the
low level and medium to high level soil samples. The
detection limit for low level solils 1s expected to be 0.01
ug/g, whereas for higher level soils., it will be 1.0 ug/g.
The actual detection limits will be established only afrter
the first few soil samples have been analyzed.

The detection limits for the anions will be twice those for
aquecus samples.

~4
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w
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86-9.6 Facllities, Eguipment and rPersonnel

No major additional facilities will be reguired. Exlisting
facilities will be used. The {collowing eguipment., glassware:,
etc. will be reguired:

(a) EOX analyzer kit for ECX (C68) derermination

(b) Centrifuge (for ECX, etc.)

{c) Soxhlet extractors for the extracrion of ABN's and
pesticides

{d) Miscellanecus glassware, reagehts, etc.
An additional person will be hired to handle the extra
workload arising from the tedious., labor-intensive EOX (C68) and

Herbicide (737) analyses.

g86~-9.7 Impact on the Routine Proaram

The major impact on the routine program will arise £rom the
EOX (C6EB) and Herbicide (737) analyses. and from the additiconal
agqueous extraction procedure (B86-9.3). Appropriate steps will be
taken to minimize any adverse impact on the routine program. As
a minimum. these steps will consist of the following:

{a) Scheduling &ll of most of the effort under SPWA_86—9 to
be performed on over-time and on weekends, If necessary;

{b) Hiring additicnal personnel;
(¢) Acguiring an additional TOX analyzer.

86-9.8 Reports and Turn—arcocund Times

UST-RD will provide data reports on hard copny onlv. Results
can be provided on magnet.< tape 1if additicnal funding is
avajilaple for the necessary programming effort. Thes additional
effort is reguired to convert the reporting units from ug/L to
ug/gq, etc. The effort is estimated to take at least 8 hours of
programmer and data handling time on an overtime basis.

Hard copy reports will be provided within 33> business days of
the receipt of samples.

DR2:[7,4)223 Page - 21



£6-6.9
Cose

A20
A2l
A22
A2D
A5l
C68
c69
c?0
c77
c78
C80
C81l
CcE6
ce?
109
111
112
181
726
727
729
731
733
734
735
736
737

Price Zroposai

Analvs:s

Arsenic

Mercury

Selenium

Thallium

Lead by GIA4

EOX

TOC

Cyanide

Perchlorate

sSulfide

Ammonium Ion

Ethylene Glvcol

Dioxin

Cicrus Red &2

Coliform Bacter:ia

Beta

Alpna

Racium

ICP Metals 5010 Enhanced
Mezhod 8330 Enhanced
Pesticilides 308C Enhanced
VOA Method 8240 Enhanced
A/B/N 8270 Znhanced
Pesticicdes Method B1l40

Nitrate, Sulphate,....(IC)

Direct Agqueous Injecticn
Herbicide 8130 Enhancedgd

* TO be negotiatecdc.

a0 000
OO0 00

O Uty gy g
e s+ x

—
[P & I UV VU UV R o' B 08

i
| U WO R N Vo B N

E VISR IR VI & R V1
O o OO0 O0OCo
OO0 000 CC

}

$130.00
$360.0¢0C
S2B0.00C
5300.00
$600.00
$165.00
$115.00
$315.00
$243.00
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FOREWORD

Environmental measurements are Trequired to determine the quality of
anmbient waters and the character of waste effluents. The Eovirommental
Monitroring and Support Laboratory=-Cincinnatl conducts tesearch to:

e Develop and evaluate methods to measure che presence
and concentration of physical, chemical and radiolo~
gical pollucants in water, wastevater, bottom sediments,
and sclid wasce.

¢ Investigace methods for the concencration, recovery,
and idencificacion of viruses, bacteria and cther _
micrebiological organisms in water; and, to determine
the responses of aquatic organisme fo water quality.

e, Develiop and operate an Agency-wide quality assurance
' PTOgTaw tOo assure standardizarion and quszlity contrcl
( S of systems for menitoring warer and wastewater.

e Develop and operate a computerized system for instrument
automation leading te improved data coilection, amalysis,
and quality contrel.

Under authority of Sections 304(h) and 501(a) of the Federal Warer Pollutionm
Control Act of 1972 and the Clean Water Act of 1977, the U.S. Enviroamental
Protection Agency (U.S. EPA) is required to promulgate guidelines establishing
test procedures for the analysis of pollutants. This report represents an
evaluation of various procedures for the determination of organic halides in
industrial vastewaters and solid samples as a group parzmeter.

Robert L. Booth, Accing Directer
- Envirenoental Monitoring and
Support Laboratory-Clacinnaci
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extracted organic halides (e.g., PCBs, chlorinaced
pesticides). However, this spproach does not decect
polar, nonexcractable organic halides which are detected
by the TOX carbon adsorption approach. This feature of
the method L5 advantageous 1if che selective detection
of nonpeolar organic halideg, such as the prioricy
polluctancs, 15 of interest, but undesirable if the TOX
concentration {s of interssc.

The EOX mechod for solids appears to vork quite well
for a variecy of types of solids (e.g., soils, solid
wvastes, suspended solids contained in vastewater).
However, because of the diversity of solid sample
properties vhich are potentially of interesat, the
applicabilicy of thls approach to zny specifiz sample
needs to be evaluated before the surrogate methed
data caz be used by itself with a high degree of
confidenc=. Addirional extraction solvenrts and other
experimental parameters for this method should be
explered before widespread wuse of the methed occours.
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l.

1.1

1.2

1.3

1.4

1.5

2.

APPENDIX D

METHOD FOR EXTRACTABLE ORGANIC HALIDES (EOX) IN SOLIDS

Scope and Application 1.1

This wethod is to be used for the determination of extractable organic
halides (EOX) as Cl1~ in solids. EOX {s defined as the sum of those
organic halides which are extracted and detected by pyrolysis/
nicrocoulometry under the conditions specifled in this method.

EOX includes but is not limired to the prioritry pellutant organic halides
specified in EPA Method 524 and 625 (1,2). Extractable organic halides
containing chlorine, biomine, cor lodine are detected. Houeier,-fluorine
containing species are not detected by this method.

This metﬁod has been evaluated for solid wastes, solls, and suspended
solids isolated from industrial wastewater (2).

Any modificacion of this method, beyond those expressly permicted, shall
be considered as a major modification subject to application and approval
of alternate test proceduress under 40 CFR 260.21.

This method 15 restricted o use by, or under the supervision of,
analysts experienced in the operation of a pyrolysis microcoulometer and
in the incerprecation of the resulcs.

Since this method does not idenzify individual componenta, it is
advisable that compound npecific techniques be employed to determine the
{ndividual components present in samples exhibiting significant EOX

levels, unlaess the nature of the sample is already kaown.

Summarv of Method 2.1

A l-gram aliquot of a eolid sacple 13 extracted with ethyl acecate by
sonffication to isolate organic hallides. A 25-ul, aliquot of the extract
is injected inco a pyrolyhis furnace using a stream of CO02/0y and the
hydrogen halide (HX) pyrolysis product is determined by microcoulometrric

titration. B

104



4.2

5.1

5.2

as a potential health hazard. From this viewpoint, exposure to these
chemicals must be reduced to the lovest possible level by whatever means
available. The laboratory is responsible for maintaining & currenc-
awvarensss file of OSHA regulations vegarding the safe handling of the
chemicals used in this method. A reference file of material handling
data sheers should also be made available to all personnel inveolved in
the chemical antlysis, Additional references to laboratory safety have
been identified (4~6) for the information of the analyst.

Certain EOX compounds are tentatively classified as known or suspected
human or mamsaliam carcinogens. These include (but are not limiced to)
carbon tetrachleoride, chloroform, 1,4—dichlorobenzene, winoyl chloride,
polychlorinated biphenyls, a=-BHC, B-BHC, §-BHC, y-BHC, and 4,4'-DDT.
Primary standards of these compounds should be prepared im a hood. A’
NIOSH/MESA approved toxic gas respitrator should be wvorn when the analyst
handled high concentracions of these toxic compounds.

Apparatus and Maverials (All specificarions are suggesced. Catalog

nuzbers are included for illuscration only.)
Sampling equipment, for discrete sampling.

5.1.1 Vial - 25-mL capacity or larger, equipped with a screw
cap with hole in center (Plerce #13075 or equivaleat).
Detergent wash, rinse with tap and distilled varer, and

dry at 105*C before use,

5.1.2 Septum - Teflon-faced silicone (Pilerce #12622 or equivalent).
Detergent wash, rinse with tap and disrilled wacer, and

dry at 105°C for 1 hour before use.

Hodified Dohrmann microcoulometric—-titration system DX-20, or equivalent,

containing the foilowing components:

5.2,1 Solvent injection systam
5.2.2 Pyrolysis furnace

5.2.3 Tizracion cell.
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7.

7.1

7.2

7.3

7.4

7.5

Calibration

Assenmble the solvent injection/pyrolysis/microcoulomerric titration

apparatus shown in Figure 1 in accordance with the manufacturer's

specifications and the modificatiocns shown. Adjust the COy flow to

300 oL /minuce and the 02 flow to 100 nl/minute using the auxiliary flow
controllers (bypass the DX-20 flow controllers). The prrolysis futmace
should be set at 800 + 10%°C. Attach the citracion cell to the pyrolysis
tube outlet and £i1l with electrolyte (70I acetic acid}.

Turn on the fnstrument and allow the gas flows and temperatures to
stabilize. When the background current of the titration cell has
stabilized the instrument 15 ready for use.

Calibrate the microcoulometric¢ titration system for Cl- dececrion by
injecting various amounts of the sodium chloride calibration sctandard
directly into the tirration cell and Integrating the response using the
POX integrarion made.n The rasgze of-sodium chloride amcunts should cover
the vange of expected sample concentrations aad should alweyr be less
than 80 ug Cl-., Over the range i - 80 ug Cl- rhe intezraled rexpcouc
should read within 2% or 0.05 ug (whichever is larger} ¢f the qusnzlzy
injected. 1If this calibracion requirement is not met thex the instrument
sensitivity parameters should be adjusted according to the manufacturer's
specificarions to achieve accurate regponse.

Check the pc}fornance of the entire analytical system by injecting three

‘25~ul. aliquots of the trichlorobenzene calibrate standard ioto the

furnace at a rate of ] zl/second. The mean of these three analyses
should be 2.2 - 2.8 g C1l and the percent relative scandard deviation
should be 5X or less. If these criteria are oot mer the system should be
checked as described in the instrument majintenance manual in order to
isolare the problen.

Perform a blank ethyl acetace injection {25-ul) each day. 1If the
integrated response is greater than 0.1 ug Cl-, theﬁ the sysctem should be

checked for sources of coantaminatiocn.
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8.2.3 Calculate the average percent recovery, (R}, and Che standard
deviation of the percent recovery (5), for the results. Soil

background corrections must be made before R and S calculacions

are performed.

B.2.4 Using the appropriate data from Table 2, determine the
recovery and single operator precision expected for the
method, and compare these Tesulrs to the values measured in
analyzed as described in Sectiom 8.2. If the recovery for a
particular parameter does not fall wichin the control limits for
method performance, the results reported for that parameter inm all
samples processed as part of the same set must be qualified as
described in Section 11.3. The laboraterv should wmonitor the fre-

quency of data so qualified toc ensure thar iz remains at or below 53.

8.5 Each day, the analyst cust demonstrate, through the analysis of
uncontaminated soil, that i{nterferences frow the anzlytlcal system zT=

under control.

9. Sample Ccllection, Preservation, and Handling

9.1 All samples must be iced or refrigerated from the cime of collection
until analysis.

9.2 Grab samples must be collected in glass coorainers having a total volume
of at least 25 mlL. Fill che sacple bottle ag completely as possible to
minimize headspace until time of analysis.

9.3 If the analysis is to he conducted on suspended solids from a wastewater
satple, 1isolate the solids by cencrifugarion, weigh the wet solids, and
analyze immediately. UDetermine the dry wefight of a separate portion of
the wet golids by heating overnight at 110°C.

10. Sample Analysis

10.1 Calibrace and check system performance daily as descrided {n Section 7.
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"

11.2

11.3

11.4

12.2

12.3

Report results in micrograms per gram. When duplicate and spiked samples
are analyzed, report all data eobtained with the sample results,

For samples processed as part of a set where the spiked sample recovery
falls outside of the control limits which were establiszhed according to
Section 8.3, data for the affecred paramefters =musC be labeled as suspect.
If the aquecus portion of a wvater sample, from which the suspended sclids

are being analyzed, 1s expected to contain high levels of organic halide,

a 1=zl aliqueot of the centrifuged sample should be ssalyzed. The solids

data must then be corrected using the following equation:

Wa
EOX (corrected) = EOXg ~ EOXy x —2

W

3

where:

EOXg = EOX In wet %olids, uwglg as Cl
EOXy = EOX in water sample, ug/g as Cl
Wg = Wet veight of sclids, grams

Wn = Dry weight of solids, grams

Hethod Performance

The wethod detection limit (MDL) is defined as the minimur concentratico
of & substance that can be measured and reported with 99X confidence that
the value is above rero. An MDL of 10 ug/g was obtained using {njected
ethyl acetare standards (3). The MDL sctually achieved in & given anal-
ysis wvill vary depending on Iingtrument sensltivity and mactrix effects.
This method is recommended for use in the concentration range from the
MOL up to 1000 x MDL.

In a single laboratory (Battelle Columbue Laboratories), using solid
spiked at various levels, the average recoveriss presenced {n Table |

were obtained (3).
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11.2

11.3

1l.4

12.

12.1

12.2

12.3

Report results in micrograms per gram. When duplicate and spiked samples

are analyzed, report all data obtained with the sample results.

For samples processed as part of &2 set vhere the spiked sample recovery
falls ocutside of the control limirs which wers established according to
Section B.3, data for the affected parameters m:st be labeled a5 suspecr.
If the aqueouns portion of a wvater sample, froum vhich the suspended soclids

are being analyzed, {5 expected to contain high levels of organic halide,

a I-ol aliquot of the centrifuged sample should be analyrzed. The solids

data must then be corrected using the following equation:

W

EOX (corrected) = EOXg — EOXy x -S
T
D

wvhere:

EOXg = EOX In wetr solids, ug/g as Cl
EOXy = EOX in water sample, ug/g as c1
Hg = Wet veight of-snlids, grans

Wn = Dry weight of solids, grams

HMethod Performance

The method detection limit (MDL) is defined as the =minimuz concentration
of a substance that can be measured and reported with 997 confi{dence that
the value is above zero. An MDL of 10 ug/g was obtained using injected
ethyl acetace standards {3). The MDL actually achieved in a given anal-
yeis will vary depending on instrument sensitivity and macrix effects.
This method i3 recommended for use in the concentration range;from.:he
MDL up to 1000 x MDL.

In a single laberazory (Battelle Columbus Laboratories), using solid

splked st various levels, the average recoveries presentsd {n Table |

were obtained (3).

ii2

A b —————— sy ——



US Testing

Analytical Method
Group Codes



THIS PAGE INTENTIONALLY
LEFT BLANK



IIAZARDOUS SUDSTANCE AMALYSIS - U.5. TESTING

Coanonly i
Called Constituent MDC, ppb
Line b
Calcium 50
Barjum [
Cadaius 2
Chroaium 19
Silver 10
Ice Sodiua 108
Metals Hickel 18
(unfilbered/ Copper 18
filtered) Yenadium [
Aluwinua 158
Manganess H
Potassiua 129
Iron 58
Magnesiun £a
Icp All ECP Hetals (sce above)
Welals Derylliua 11
{Enhanced) Usaius 388
(unfiltered/ Sirontium 309
Piltered) Antizony 104
{unfilbfTilt) Lead 6
{unfilt/tilt) Aesenic 14
{unfiltjtite) Uercury 81
{unfibt/fitL) Selenium 3
{unfilt/falL) Thallium 18

Constituent
Code

Group
Code

19/86

FY 1987
Unit Price

Sampl e
Size ’ Yethod

AB4/iNG
ABS/H19
AB6/L20
M1
ABBJiI22
A18/H123
AR JtI24
AL2/H25
AL3/H26
Atagnar
AL6/1128
Aijiize
A18/1138
Al9/1131
ASB/ii32

A8l /1133
AD2/H34
AD3/1i35
A15/1136
ASH/INL
A28/i137
A21/1138

A22/1139

A23/i4@

7

725148

7267741

1le SY-8i6, feale 98

1lp SY-546, jeela 108

sea nf P SY-B48, §7421 22

590 al P $Y-B48, j7e60 22

SH-B4B, 7470 4z

1try
o
1
»
]

590 n! P SW-846, 7748 72

toa of P SK-846, jra4e 22



Constituent Group Sample ' FY 1987

Coanonly
Called Constituent UDC, ppb Code Code Sire Uethod Unit Price
Endrin 1 Al3
Pesticides Methoxyclor 1 A3 728 2l 5¥-848, joese 112
Toxaphena 1 AlS
Lindane (and laoacrs) 1 A36-A39
All Pesticides (see above)
4,4'-DDD 1 Ad@
Pesticides §,4°-DDE 1 Adl \z 729 2ta SY-848, 8089 190
(Enhanced) A 40-DBT 1 Ad2
Heptachlor 1 A3
lleptachior epoxide | Add
Dieldrin 1 Adb
Aldrin 1 A7
Chlardana 1 AdR
Endosulfan 1,11 1 A9 AS2
Chlorobenzilate 188 €62
Polychiorinated Biphenyls 1 AS4-A6H 139 21a S¥-846, jeese 126
flerbicides 2,4-0 1 H13 }, 138 2laq SY-845, 8150 112
2,4,5-TP Silvex 1 Hid
flerbicides All Herbicides {sze above) : 737 2la S¥-g48, jeibe 118
(Enhanced) 2,4,5-T 1 16 }
Tetraethylpyrophosphate ted {6l
Carbophenothion 2 (63
Phosphorus Disulfoton 2 ] } T34 2}a $¥-846, J8140 112
Pesticides Divethoate 6 68
Mcthyl Parathion 2 €68
Parathion 2 C6?



Coamonly Constituent Group Saeple FY 1987
Caltled Constituent MDC, ppb Code Code Site Method Unit Price
Tetrachlorosethane 14 A8l
Methylethyl Ketone 18 Ab4
1,1,1-trichloroethane 18 AST
Volatile 1,1,2-trichloroethans 18 AG8
Organics 1,1,2-trichloroethylena 19 A69 128 el SK-848, J8249 169
(VOA's) Perchioroethylens 19 Ald
Xylene i8 a14,A71
Chlorofors 18 ABE
Methylene Chloride 10 A93
Y0As Aft Volatile Drganics (see above) ™ wala S¥-848, faz4e 287
(Enhanced) Additional 9985 VOAs 1@ }
(see list atbached) :
. Hexachlorophena 18 (54 \
Naphthalene 18 {55
Pheno! 10 Cs7
Kerosens i8ppa 19
Chiorinated Benrenes 18
" 1,2-dichlorobenzene Bs1
Acid/Bass] 1,3-dichiorobenzene B62 X
Neutrals 1,4-dichlorobenzene B63 f' 732 216 S¥-848, jexre 253
(ABMs} hexachlorobenzene nay
pentachlorobenzene €26
1,2,4,5-tetrachlorobenzena c3ar
1,2 4-trichlorobenzene €43
! 1,2,3-trichicrobenzens csa
1,3, 6-trichlorobenzens cs8
1,2,3,4-tetrachlorobenzens €59 g
1,2,3,6-tetrachlorobenzene C6d _J
AfNs Al AcidfDasefieutrals {sce above) 133 21c SN-848, {8278 107
{Enhanced) Additional 9985 ADNs 12
{sec list atbached)
Phenol 1 157 ale SN-B46, Joase 81



Coraonly
Called Constituent MOC, ppb
Direct Aqt;uaus Injecticn Jppa
{see list attached)
Hydrazine 30
Thisurea 206
Thiourea 289
t-acetyl-2-thiourea 209
1-(o-chloropheny ) thioures 208
Thiourea Diethylstilbestarol 260
{Enhanced) Ethylenethiourea 209
1 _ - LL.. b A kR Aan
dCidpLiiyr-a-bhivuil 6a Luw
R-phenylthlourea 200
“Citrus Red 2 1ppa
Cyanide 1¥
Dicxin‘ 8.1
T0X (availabie 2 det. lovels) 188
29
Toc ippa
Total Carbon 2ppm

Total Dissolved Solids

Constituent Group Sample

FY 1987
{ods Coda Size Method Unit Price
A97,A98,B19, 738 1walc In-houss |
53,008-C99,
Co4-M12
€53 n?2
A2t sealq S¥-848, 9338
(nodified) 49
A 3
A26
A28
A2 7 127 52 sl Q SY-848, 16337 225
A28 {wodified)
Aza :
A32 ]
ca? ta uf 0 AOAC 34,8158 18
c7s 2)F SY-848, Jeole 42
cos 1f6 £PA 613 02
- €60 , sed af o SH-846, Joo2e 18
M2 . see nl G SY-848, jopze 70
a9 158 2l G SM 505 18
Hin 750 of G SM {505 18
L7 528 of P SM 2090 i8



{ormonly

Cailed

lons

Constituent Group
Conslituent NOC, ppb Code Code
Nitrate 508 2
Sullate 500 713
Fluoride ' s0a (47 735
Chloride [:1 (75
Phosphate 1ppm 78
{NOTE - each ion available
singly for 342)
. Sulfide 1ppa (78
jor
" Percheffata lppa a
Aszonius fon &g cae
Ethylens Glycal 18ppa cat
Coliforn Bacteria 2. Zapn 149
Radiua
1 pCift 181
Gross Alpha
i ptift 212
Gross Deta
8 pCiff 111
o 199
Specific Conductance 191

Sanple- FY 1987
Size Method Unit Price
125 o P In-house (Ion 10
Chromatography)
11e SY-848, 19438 28
125 ol P In-house (lon 56
Chreaatography)
ats f 8 ST PR3 22
e alg In-house 19
(2) a0 nf P SM J9d8A 11
EPA Method
1iF jae3. 8 135
EPA Method
1 1P 689/4-75-091 42
EPA Uethed
1 tr 668/4-75-031 25
50 ol ]
8



Additional; ({a} For additional GC/MS searches, a charge of 318/peak will apply
(uniess additional peaks are provided for in the SON or
cstablished procedures).

(b) For GC/M5 confirmations of pesticides andfor herbicides, a
suyrchargo of 28X will be applied.

(c) For any Harardous Chemical analytical service required on a rapid
basis, a fackor of 2 is applied to the corresponding unil price;
for prierity processing, a factor of 1.5 s applicd to the
corresponding unit price.
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MAZARDOUS WASTE CONSTITUENTS - GROUMDWG SR MONITORTHG

AQLf bervlam barylliam

AD2 osmium osmium

AOS astranum atrontium

AD4 zing z1ne

A0S calcium calgiumn

AQs6 Dbarium bDarium

AOT7  cadmium cadmium

A8 chramum chromilum

A1Q gsilver s1lver

All sodiun 2003 win

Al2 nickel nichel

A13 copper capper

Al4 wvanadum vanadium

ALS antiony antimony

Als alumnum alumirnum

Al7  nangese wanganese

Al8 potasum- potassium-

Al? 1ron h iron

AZ0 arsenic arsanic

AZl marcury ME CUry

ALe sSalenum selanium

AR2S  thaliwn thallium

o thioura thigurea

[y acatrea l-agatyl-l-ERicourea
26 chloraa l-{o-chlaraphanyl, thiosurea
A27 dietrol diathvlstilbestaerc)
~28 ethyrea ethvlenethicuraea

AZ7 naphrea l-naphthyi-J-thiourea
~20 nitrrea N=nitroso~MN-ethyluraa
A2l nitrmat N=n1itroso-M=-mathvlarea
32 phenrea N=phenvylthiourea

AZS  endrin andrin

AZ4 methlor mathoxvchl ar

AZS toxaene toxaphene

AZé  a-BHC alpha~BHC

AS7 b-BHC beta-BEHC

AZB g-BHC gamma-~-BEHC

ASY d=BMWC dal ta~8HC

440 DDD DDD

A41 DDE ODE

~A42 DDT DT

A4S heptlor heptachlor

A43 heptide heptchlor epo:iide

A44 diaelrin dieldrin

A47  aldrin aldrin

A48 chloane chlordane

Ad4? andofan amiasitl fan

AI0 magnes magrasium

~31 leagaqg¥f lead (graphite furnace’



AS4

A35

A36
AS7
ASS8
A%9
AB0
Asl
ALl
ALS
Aed
ALS
Adbd
aa7
AaB
ALY
AT
A7l
ATZ
AT3
a74
A7s
A7a
R77
A78
A77
A80
A81
ag82
A83
AB4
AZS
ABs
ag7
AB8
ABY
a&T0
AF1
A2
A%3
AS4
a95
AL
A7
A8
Ag9
BO1
B8OQ2
BQ3
204
BOS
RBRA

Boa
BO9
Sio
B11
IER s
813

PR2:17.5173

AR1QG1L16
ARL221
ARL232
AR1242
AR1248
ARL254
AR1260

totrane
banzene
diaxane
methone
pyridin
tolusne
1,1,1-t
1,1,2-t
tricene
parcane
gpryle
acrolin
acryile
bisther
bromone
methbro
carbide
chlbanz
chither
chl form
methchl]
chmthar
cratQna
dibrehl
dibretnh
cdibrmet
dibutan
dicdifm
lyl=dic
1,2-dicz
trandce
dicethy
methych
dicpanme
dicpsne
NNdiehy
{,1l=dim
1,2=-dim
hydrsul
iocdomet
methacr
meththi
pentach
1112-=tec
1122-t¢

Bromorm
trcmecl
srcmfim
trcpane
123 -krp
vifyidae

Arochlor 116
Arochlor 221
Arochlor 1232
Arochlor 1242
Arochleor 1248
Arochlor 1254
Arochlor 1260

tetrachloromethane

benzene

dioxana

methyl ethyl Letone

pyridine

toluene

lyi,1-trichloroethana
l1,1,2=trichlorcathane
trichlorocethylene
perchlorcesthyl ene
Xxylene—a,p

acrolein

acrylaonitrile
bis(chlorametnyl) ether
bromcacetone

methyl bromide

carbon disul fide
chlorobenzene
2=chlorcetnyl vinyl sthar
chlarcfarm

methyl chloride
chloremethyl nethyl =2ther
crotonal denhvde
{,l1-dibromo-I~chloropropane
l,2-dibromosthana
dibromomethana
i,d4=dichloro-2-butanw
dichloradiflucromethane
it,i-dichloraethana
l,2=dichlaroethane
trans-=l,l-dichlorcesthenas
l,1-dichlicroethylane
mathylane chlorida
1,2~dichloropropane
i,2=dichloropropana
N,N=diethylhydrazine
l,1-dimethylhydrazine
1,Z-dimethylhydrazine
hydrogen sul fidea
iogdomethane
mathacrvionitrile
methanathist
pentachlorcethane
1,1,!l,2-tetrachlorethane
i, lyoya-tatrachlorethana

bromofarm
trichloromechanethiol
trichloromonoflucromethana
trichloropropane

lyoyo~trichloropropans
vinyl chloride
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B71
B72
B73
B74
B73
B74
B77
B78
B79
580
B8l
Ba2
B83
B4
Ba3
Baé
B8z
Ba8
B89
B0
B9l
B92
B93
Bp9s
B93
B74
B97
B8
B99
cot
coz
Co3
Cos
Cos
Coé

co7
cos
co9
cio
c1i
ci2
ci13
ci4
(9 §-1
Clé
ci7
ci8
Gl
c20
cot
cZZ
cZz

CZ3

dimben:
dimeylb
thianox
dimpham
dimphen
dimphth
dinbenz
dincres
dinphen
24=dint
2&=dint
diephth
diphami
diphhyd
diprnit
ethmine
ethneth
fluoran
hexcben
hexchut
hexceye
hexceth
indenop
iscsole
maloila
melphal
methapy
methnyl
metazir
metchan

‘metbisc

metacto
metacry
metmsul
metprap

methiou
naphgui
i=-napha
Z=napha
nitrani
nitbenz
nitphen
nnibuty
nnidiaea
nnidiay
nnidime
nnimeth
nNi1uret
nNiviny
rnrimors
ANinico
nrripLoa
nitrpoyr

ne3.r7.a21714

7,l12-dimethvibenzlalanthracene
zZ,s ~dimethylbanzidine
thiofanox
alpha,alpha=~dimethylphenethylamine
Z,4=-dimethylphenol
dimethyl phthalate
dinitrobenzeane

&, b=dinitro—o=-crescl and salts
2,4=dinitrophenol
2,4=dinitrotclusne
2,4%~dinitrotoliuene
di=-n—-octyl phthalate
diphenyl anine

i, a-diphenylhydrazine
di-n—propylnitrosasine
ethyleneimine

athyl methanesul fonate
fluoranthesna
hexachlorobanzens
hexachlorobutadi ene
hexachlorocyclopentadi ene
hexachlorosthane
indena(l,2,S-cd)pyrene
isosafrole

malonanitrile

melphal an

mathapyrilenes

metholonyl
2-methylaziridine
S-methylchol anthrene

4,4 ' =-methylanebis(l-chloroaniline)
=-methyll]lactonitrile
methyl methacrvlata

mathyl methanesul fonate
2=-methyl-2-{methylthia) propionaldenyde-o-
(methylcarbonyl)aouime
methylthiouracil
1,4=-naphthoquinone
i-naphthylamine

Z=-naphthyl amine
p-nitroaniline
nitrobencine

4=-nitrophenal
N~nitrosodi-n—-butylamine
N-ni trasadiethanol amine
N-nitrosodisthylamine

N-ni troscdimethylamine
N-nitrosomethylathylamina
Nenitreasg-N-methylurethane
N-nitrosomethylvinylamine
N-nitrosomorpholine
N-nitraosonarnicotine
N-nitrosopilperiding
nitrosopyrroalidine

PaG@.—~ 115
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C256
co7

=8
c29
(wind)
C31

s
csa
liord..]
C=é6
c37
ct8
o8
ca4o
Cal
ca2
caz
caa
a3
Cas
ca7
ca8
ca9
cao0
c31
cz2
C33
Cxa
c3s
c3s
cI7
[t}
cse
Ce0
cal
caz
Ca3
Co4a
C&63
Ca&é
ca7
C&8
C&9
c70
71

7T

73
c74
C7s

Ta
c77
crs

nitrtol
pentchb
pentchn
pentchp
phantin
phenine
phthest
piceolin
pronide
reserpi
resqorci
safrol
tatrchb
TCDD
tetrechp
thiuram
toludia
otolhyd
trichld
245—-trp
244=-trp
triphos
symtrin
triphcs
benzoapy
chlnaph
bislath
hexaene
hydrazi
hexachl
naphtha
123tri
phanal
133¢tri
1274te
aoSte
tetapyr
chilate
carbpht
disul fo
dimetho
methpar
parathy
TOX
TAC
cyanide
faormaln
nitrate
sul Fatae
flucrid
chlorid
phospnha
parchla
sul fi1de

S-ni1tro-a-toluicine
pentachlorobenzene
pentachlaronitrcoenzene
pantachlorophencol
phanacetin
phanylenediamnine
phthalic acid aster?s
=-picocline

pronamide

reserpine

resarcinaol

safrol

1,2,4,5-tetrachlorcoenzens

2,3,7,8-TCDD

Z2,344,6=~tatrachlorcphenal

thiuram

toluenediamine

o-toluidine hydrochloride

1,2,4=tr1chiorobenzens
2,4,3=trichlorophencl
2,8,5=erichlarapnenaol

0,0,0-tristhyl phosphorothicate

sym=trini trobencene
tris(l,S-dibromopropyl)
bsnzalalpyrene
chlornaphazine

phaosphate

bis(l=-chloroiscprcpyl) ather

hexachloropropene
hydrazine
Mexachlorophene
naphthal ene
1,2.,5-trichlcrobenzene

phenol

1,3:2-trichlorobenzenae

1,2,5,4=tatrachlarchenzene
1,2,2,%-tetrachlorcbenzene

tetrasthylpyrophosphate
chlorobenzilate
carbephenathion

disul foton

dimethoate

mathyl parathion
parathion

total organic halagen
tatal organic carbon

cyanids
formalin
nitrate
sul fate
fluoride
chloride

phosphate
perchlorate

sulfice



c79
cao
cst
109
189t
112
111
Caé
ce?7
cs8e
cse
cs0
91
c92
co3
cy4
CoS
C9é
ce7

c98 |

co9
HO1

HO3
HC4
HOS
HOS
HOT
Ho8
HO9
H10
H1il
H1Z
H13
Hid
H1S

nEI.-r7. 0179

karosen

ammoniu
ethvygly
coliftrm
radium
alpha
bata
dioxin
citrusr
cyantro
cyanchl
paralde
strychn
mal hydr
nicotin
acryide
allylial
chloral
chlacet
chlprop
cyanogn
dicpirop

ethcard
ethcyan
ethoxid
ethmeath
fluorca
glvycidy
isobuty
metsine
propyla
progpyna
z,4~D

2,4,37TP
:. 4- S‘T

kerosene
ammonium
sthylene
coliform
radium

ion
glycol
bacteria

Qgress aipha
grass beta

digxin

citrus red

Cyanogen
cyanogen

bromide
chloride

paraldegyde
strychnine
maleic hydrizide
micotinic acid
acrylamide

allyl alcaohol

chloral

cehlorocacetaldehvyda
3=chloropropionitrila

cyanogesn

dichloropropanol

ethyl carbamata
ethyl cvanide

ethylene

oxidw

ethyl methacrylate
fluoroacatic acid
glycidvlaldaenyda

iscbutyl

alcohaol

methyl hydrazinae
n=propylamina
2-propyn~1-ol

2,4-D
2,4,3~7TP
:o 4. 5-'1-

51 lvax



New Constituent and Group Codes for Filtered Samplaes

Coda Cade Name Constituent

H18 fzinc zZing : ‘

H19 fcalciu calcium

HZ20 fbarfum barfum - 1

H21 fcadmtu cadmium

HZ22 fchromi chromium

H23 fsflver stlver

H24 fsodium sodfum

H25 fnickel nickel

H26 fcaopper copper

H27 fvanadi vanadium

H28 falumin aluminum

HZ9 fmangan manganessa

H30 fpotass paetassium

H31 firon iron "

H32 fmagnes magnesium /)

H33 fberyll beryllium

H34 fosmium osmium

H35 fstront strontium

H36 fantimo antimony i

. 7

H37 farseni arsenic

H38 fmercur mercury

H39 fseleni selenium

H40 fthalli thallium

H41l flead lTead

NOTE: Equivalencies for pnonfiltered samples:
Filterad Unfiltered
Group 740 Group 725
Group 741 Group 726
H37 AZ20
H38 A2l
H39 A22
H40 AZ3

H41 A51

Group

T40

741
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H1é
I0l
I02
I3

IC4

105

108

I07

I08

I09

110

Ill

Il12

Il3

Il4

I1lS

Ils

Il17

I18

I19

I20

I21

122

123

I24

ADDITIONAL COMPOUND LIST

TOTAL CARBON
ACETONE
HEXANE

METHYLCYCLOPENTANE

1,2 BENZENE DICARBCXYLIC ACID,
BUTYL., 2 METHYLPROPYLESTER

NITROMETHANE

ISQPHERONE

BUTANAL

3-BUTEN-2-ONE

1-BUTANOL

2=-PROPANOL

1-H INDENE OCTAHYDRO

ETHYLMETHYL CYCLOHEXANE

CYCLOHEXANE ISOMER

CYCLOHEXANE ISOMER

S-METHYL-4 NONENE

TRIMETHYL HEPTATRIENE

1.2-0CTADIENE

N=METHOXYMETHANAMINE

METHYLFORMATE

METHYLNITRATE

TRIBUTYLPHOSPHORIC ACID

HEXANOIC ACID

2-BUTOXY ETHANOL

BENZALDEHYDE

DR7:([7.9]171

TC

ACETONE

HEXANE

MECYPEN

MEBUPHT

NITROM

ISOPHER

BUTANAL

BUTENON

BUTANOL

FPROPANOQL

INDOCHY

CYCETME

CYCIsSOl

CYCIs02

NONEME

TMEHEPT

OCTADIE

MEOXAMI

MEFORMT

MENITRA

TRIBUPH

HEXACID

BUTOXET

BENZALD

FAGE 1



I25

I28

127

I28

I29

I30

I3l

I32

I33

I34

I3s

I37

138

I39

I40

I4]

I42

I43

I44

I45

I4s

I47

I48

I49

I30

I51

2-(2 BUTOXYETHOXY) ETHANOL
1.4 BUTANEDIOL, DINITRATE
3,4~-DICHLOROBENZOQIC ACID
TETRAHYDORFURAN
ACENAPHTHENE

FLUORENE

ANTHRACENE

PYRENE

ETHYLBENZENE

STYRENE
1,1,2-TRIMETHYLCYCLCHEXANE
1,2,3~-TRIMETHYLCYCLOHEXANE
J-ETHYLHEXANE
1,3,5,7-CYCLOOCTATETRAENE

TRANS~]-ETHYL~-4METHYL
CYCLOHEXANE

1,3 DIMETHYLBENZENE (M-XYLENE)

(L-METHYLETHYL)-BENZENE
BROMODICHLOROMETHANE
CHLORQODIBROMOMETHANE
PROPYL BENZENE
1,4-DIMETHYL CYCLOOCTANE
CYCLO HEXA&E

METHY[L CYCLOHEXANE
l1-ETHYL-4-METHYL BENZENE
J-METHYL HEPTANE
DECAHYDRONAPHTHALENE

2-METHYL OCTANE

DR7:[7,9]171

BUTOX2

14BDDN

3J4DCBA

TAF

ACENAPH

FLRENE

ANTHRA

PYRENE

ETHBENZ

STYRENE

TMCYCH

12TMCYH

JETHHEX

CYCTETR

TMTCYC

13DMBEN

MEBENZ

BDCM

CDBM

PROBENZ

14DMCYO

CYCLHEX

MECYCHE

ETMTBEN

MEHEPT

DECANAP

MEOCTA

PAGE 2



IS52

153

I54

155

156

I57

Is8

I59

Is80

I61

162

I&63

164

I63

166

Is7

168

I69

I70

I71

172

I73

I74

I75

I76

177

TRIMETHYL SILANOL
DICHLOROFLUCROMETHANE
PENTENAL

1-(1-PROPYNYL) -CYCLOHEXENE
2,3=-DIMETHYL-2~-HEXENE
ETHENYL CYCLOPENTANE
1,3-DIMETHYLBUTYL CYCLOHEXANE
2-METHYL BUTANE

PENTANE

2~PENTENE

2-METHYL HEXANE

2,6-BIS(1,1-DIMETHYLETHYL) -4~
METHYL PHENOL

2-NITROPHENOL
2:4-DICHLORO-6-METHYLPHENOL
2,4=-DICHLORO-5-METHYLPHENOL

ETHANOL

1,1,2-TRICHLORO-1,2,2-TRIFLOURQETHANE

J-METHYL-2-BUTANONE

ISOOCTANOL

Z-ETHYL-1~HEXANOL

TRANS-1,3~-DIMETHYLCYCLOHEXANE

CIS=-1,3-DIMETHYLCYCLOHEXANE

1-ETHYL~1-METHYLCYCLOHEXANE

2-METHYLNAPHTHALENE

S-METHYLUNDECANE

TRIDECANE

DR7:[7.9]71

TMSILO

DCFM

PENTAL

PROCYEN

DIMEHEX

ETHECYC

DMBCYCL

METBUTA

PENTANE

2PENTEN

2ZMEHEX

BHT

2NITPH

246DCMP

245DCMP

ETHANOL

TRECTRFE

IM32BUT

ISQCTOL

ZET1HOL

TDMECYC

CDMECYC

LE1MCYC

ZMENAPH

ZMEUNDE

TRIDECA

PAGE 13



I78

179

I80

I8l

I82

I83

184

I8s

18s

187

I88

I89

I90

I91

Is2

193

I94

I95

196

197

I38

I99

PENTADECANE
3-METHYL=5-PROPYLNONANE

2:,6/,10,1S~-TETRAMETHYL
HEPTADECANE

PENTATRIACONTANE
PHENANTHRENE

NONANE
l«ETHYL—Z-METHYLBENZENE
1,2,4-TRIMETHYLBENZENE
DECANE
2,6-DIMETHYLNONANE

BUTYL CYCLOHEXANE
4:5-DIMETHYLNONA&E
2-METHYL DECANE

UNDECANE

2:3,6-TRIMETHYL OECANE
2~-METHYL DECAHYDFEO-NAPHTHALENE
PENTYL CYCLOHEXAME
DODECANE

1.5-DIMETHYL NAPHTHALENE
UNKNOWN ARCMATIC HC
UNKNOWN ALIPHATIC HC

UNKNOWN

DR7:[7.9]71

PENTDEC
NONMEP

PHYTANE

PENTRCO
PHENANT
NONANE

LEZMBEN
124TMBE
DECANE

26DMNON
BUTCYCL
4 SDMNON
ZMEDECA
UNDECAN
238TMDE
2MEDECA
PENTCYC
DCDECAN
LSDMNAP
UNKARQ

UNKALT

PAGE 4



Jol

Jo2
JO3
JOo4
JO5
JO&
J07
Jo8
JO9
Jlo
J1il
J12
Ji3
Jil4
J15
J1é
J1l7
Jls
J19
J20

J21

J22

23

J24

J25

J26

ADDITIONAL CMPND LIST (J)

3-METHYL PENTANE

3-ETHYL-2,2-DIMETHYL PENTANEK

2:2,3-TRIMETHYLBUTANE
J-METHYLHEXANE

ETHYL CYCLOHEXANE
2-METHYL HEPTANE
3,4,4-TRIMETHYL-2-HEXENE
OCTANE

3J-METHYL OCTANE
(1-METHYLPROPYL)-BENZENE
PROPYL CYCLOHEXANE
2,4-DIMETHYL HEPTANE
l1-ETHYL~-2-METHYL BENZENE
2,5-DIMETHYLUNDECANE

2-ETHYL NAPHTHALENE

2,6,10,14-TETRAMETHYL PENTADECANE

3,34~TRIMETHYL DECANE

5-METHYL NONANE

l-ETHYL-2-METHYL CYCLOHEXANE

3,5~DIMETHYL HEPTANE

3-METHYL NONANE

3J=-ETHYL-2-METHYL HEPTANE

1,2-DIMETHYL CYCLOHEXANE (TRANS)

1,3,5-TRIMETHYL CYCLOHEXANE

BUTYL CYCLOPENTANE

ETHYL CYCLOOQOCTANE

DR7:[7,9171

IMEPENT

JEDMPEN

223TMBU

JMEHEX

ECYCHEX

ZMEHEPT

SMZHEXE

OCTANE

3MEOCT

1IMPBENZ

PRCYHEX

24DMHEP

132MBEN

26DMUND

2ETNAPH

PRISTAN

ITMDECA

SMENONA

LE1lMCYC

3SMHEPS

IMENONA

JEZMHEP

12DMCYC

135MCYC

BUTCYCP

ETHCYCO

PAGE 5



J27
J28
J29
J30
J31
332
J33
J34
335
J36
J37
338
J39
J40
Jal
Ja2
Ja3
J44
J45
J46
J47
J48
J49

J50

4-METHYL NONANE
1:,2,3-TRIMETHYL CYCLOPENTANE
2,3=-DIMETHYL HEPTANE
2,3,7-TRIMETHYL CCTANE
S-ETHYL-2~-METHYL HEPTANE
2:3=-DIHYDRO-IH-INDENE

4=-( lL-METHYLETHYL ) -HEPTANE
2-METHYL TETRADECANE
4,6-DIMETHYL UNDECANE
1,2,3-TRIMETHYL BENZENE
2:6,10 TRIMETHYL HEXADECANE
DIMETHOXYMETHANE

BUTYLNITRATE

N,4-DIMETHYL BENZENE SULFONAMIDE

TETRADECANE
2,4-DIMETHYL~1~-DECENE
BENZYL ALCOHOL
NONANGCIC ACID
2-METHYL-5-PROPYLNONANE
DODECANOIC ACID
HEXADECANOIC ACID
1-(2-THIENYL) ETHANONE
MOLECULAR SULFUR (58)
HEXATHIEPANE
1,2,4-TRITHIOLANE
HEXADECANE

HEPTADECANE

PDR7:(7,9]171

4AMENONA

123mMCyYC

23IDMHEP

SMEOCT

SE2MHEP

DHYINDE

4 1MEHEP

2ZMETDEC

46 DMUND

1235MBE

TMHEXAD

DMOMTHN

BUTNITR

N4DMBSA

TETRADE

DMDECEN

BENZALC

NONANAC

MEPRNON

DODECAC

HXDECAC

THYETHA

MOLSULF

HEXTHIE

TRITHIO

NC1l6HC

NC17HC

PAGE 6



JS4
J55
JS6
JS57
JS8
J%9
J&O
J6l
J&2
363
J64
J&5
J66
J67
J&8
J69
J70

*371

OCTADECANE
NONADECANE

EICOSANE

HENEICOSANE

DOCOSANE

TRICOSANE

HEPTACOSANE

1l,2=-DIMETHYLNAPHTHALENE

DOCOSANOIC ACID

HEXADECANAL

2-ETHYC HEXANOIC ACID
2-{2-METHOXYETHOXY ) ETHANQL
2-[2-(2~-METHOXYETHOXY ) ETHOXY } ETHANOL
2,5,8,11-TETRAOXADODECANE
2-(2+(2-ETHOXYETHOXY ) ETHOXY ] ETHANOL
2-HEXANONE

S-METHYL-2-HEXANONE

BENZO(K) FLUORANTHENE

* ADDED 9/12/8B6

DR7:(7.,9]71

NCL18HC
NC19HC
NC20HC
NC21HC
NC22HC
NC223HC
NC27HC
DMNAPHT
DOCOACT
HXDECAL
ETHHEXA
22MEETH
222METH
TETDODE
222ETHO
ZHEXANO
MEHEXON

BNZKFLU

PAGE 7
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CODE

X0l
xX02
X013
X04
X05
X084
X07
X08
X09
X1lo0
X1l

CODE_NAMK

2FLPHEN
PHEND®G
NITBN2
ZFLBIPH
246TRI
TERDL4
12DCAD4
TOLUDS
BFB

=} 1
CHLOR2J7?

SURROGATE CODES AND DESCRIPTIONS

CONSTITUENT

2-FLOUROPHENOCL
PHENOL-~-D6
NITROBENZENE DS
2-FLOUROBIPHENYL
2,4,5=TRIBRCMOPHENOL
TERPHENYL-D14
1-2-DICHLORQETHANE
TOLUENE-DS

BFB
DIBUTYLCHLORENDATE
CHLORINE-)}7
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APPENDIX F

Geologist Report
for the
300 Area Process Trench
Sediment Sampling Project
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"EXPLCRATION CF THE 300 ARS3 PROCE3S .ATER TREHCHES

3y
Randall E, 3rogun

Geological Zonsultant
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'CYPLORATICH CF THE 300 ARZA PRCCESS A TER TARZICH
3y
Randai!l E£. 3roun

Gealogical Consultzant
Septemzer 1538

3

n

IN TRODUCTICN

This report summarizes the resultis c¢f drilling and
gealogical sampling of the seciment: bencath and In the
bettom of the 306 Area procass water *renches, north of
the 200 irea, It summarizes the geolczical analysis of the
data cbtained, such that the behavior o thes uwaste watlers,

ground waters, and the contzined wastie materials can e

T

better oredicted and their nehaviocr r oexopldinead.

2Tt

Ty

The wcrk was performed under a censultant agreement,

-

order number YCN=-D44220975, dated acrii 17, 1300,

9]

SUMMARY AMD CCNCLUSICHS

The drilting program at the 2C0 areu orocess water

trenches affirmed eariier conclusicns, In no well or tast
hole there drilled on the justecompiated nroject .ere the
Ringald Formation sediments oncountared in place. They ther

lie at 2 denth of about 50 faaet, roughly Z0 fz2a2t zelow the

static water level {water taple). To the 2ast and yest, only

about 1000 feet awey in zach Jirecticrn tha2y i+ uoove the

4ater table and thera markediy affect zround watar vehavier
f1

as Zascribea oy Lindoerg and 2énd b 7, i the frzocnh Site

tne Faggo Sravsls lia doun <o asout 20 FTast szlou tne water

- ~ e - . -~ B B L P PR .
rante ) ard oircLs b udter Leo-vile m2fioTis otk oLrag2nce



The conclusion are affirmed that the trenchnes overlie
an cld Columbfa River channel that is filled with the Puasco
Gravels. The channal paratlels and =irrors the currant
channel that lies just east of tne nuried channel,

It Is important that the nature of tne Pasco Gravels
be understood, and their in-clace cronerties reccarizeu.
Thay are the gepasits of several catasiruphic floods, rathar
than normal stream, shalliow=lake and flocdplain depositis as
is the underlying Ringoid Formaticon., Positive identiffcation

e

of the Pasco Gravels at the 30C Area tranches permits the

judicious assignment of prooerties to those materials From

other sites wner= their properties ~ave cesn Zatarmingd,
ol d

The sediments of %he Pasco Graveis and of ihe Rin
Formation overlap in many of their sharactzsristics from site

to site., The samnlaes as o2tained oy drilling nave {osi many

of their important, in-clace distinguishing oroserties, In
addition In many sites the Pasco Grovels are ~erely rewor<ec
Ringold Formation sediments. However, the tuo formations

can be aporopriately distinguisned frum each gther via

gamolas from driltasd wells ar as iater exciained.

or
D
o
-r
oy
8]
M
w
-

The Pasco Gravels 2t the 300 ar 5 watar trenches

3]

&4 nrace

w

tH

consist of two identified graded secuences of gruvelsover-

fylng the Ringold Formation. The graded rzvals range

rzm

i

pasal cobale ang noutder yravels, “mey svidently are slurty-

€luod 3aocsits coaractarized Ly nmaTlerid i1t content,
0w ard terougn Tiner gravals, Tuooilny thise jruvals are coflaan

3
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n
I
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-3
dipping south to southeast. They were Jdeocsited in standing
water, probably the result of backflouoding of the Pasco
Basin by floods or flood surges down tre 3nake Slver.

Silts and fine sands (the Touchat 32ds) that else-
where cap the gravels are hera absent, They crooubly uere
eroded by a later flood whose graded deposits now 2xtend
tc the grourd surface., Those later jradzd gravels
probazly wWere caocedlby deltaic foresst-uedded gravels and
the Touchet 3eds, that were iater aroded by a maltyatara

swollen Columbia River.

DIFFEZRZMTIATICN OF THE PASCC GRAVELS ihD T-I 2IN5CLD
FL=haTlln S201 il

Some of the. earliest wdrk on diffsrentiating the two
formations obeneaih the Hantsrd Reservatiicn =~as oy mCHenrj<2)
in 1957, He used samples cotained from earlier Zrilled wells,
and determinegd some of their chemical und physical croopertizs,
From those stucies, the respective sedimentis werez setter
characterized and identified.

Of apecial significancs are the results he obtained
on samoles from well 39G-1-2, betueen the arocass water
trencres ang the 200 4rea, imong ths tucotsna neriormad
weres the particle sizz cistriosutiun, tne ¢H, the 1S.atmesonere
tﬁe caCl, contert, «no ths: cation 2xchanga
capacity. Thuse tasts are sarticulu-!y raelavant %2 .asta

3, dna are? ldfer figcuszi,



. =
Newcamd, Strand and Frank In 19?2(3) recegrized that:

2,
<;J " the distinction (especially in dril! cuttings)
between the RAingold Formaticn and the glacio-
fluviatile and fluviatile sedimants is vital to
the success aof many ground=-watar develgpreants
and waste-dlispcsal works..."
They felt at the tima that the Pasco Gravels, which they
called "glaciofluviatile and fluviatile de2posits"” were
largely the deposits of glacial meitwatsrs and out.sash,
Subseguent research has shown clearly that althcugh glacial
mel tuwaters alone Were repeatedly irvolved, much of the
scouring and subsequent deposition cf s2diments was the

1

rasult of mumerous, unprecedentsd catasircehic

e

Wany of the Teaturas formed as & result of that Jatter
process rather thun by ncrmal though very large amounts of
runoff. Recognitianrcf tnat resuits in a4 cetter under-

= standing of the deposits, and their impact on ground water
flow and waste behavior,

Table 1 lists theldifferences tetween the Pascc
Gravals and the Ringold Formation sediments, as cited by
(3) : |
Mewcomb, Strand and Frank » That tacle ig followed ny

the oroperties herein racognizec as distinguisning tetween

the twWo formationeg,



Table 1
| 5] ‘
yciofiuviatile and

Characteristie Ringold Formution Muviatile deposits

Lithology : . "

Rock types. Upper Columbia River ma- Nesrdy bassltic msatevials

. teriala pvredominats, ab predomioate {n gravel
' mout  exclusively below tlzes and are relatively
' medium-sand sizsew. high in sand sizes.

Grain sises.__. Silt and fine sangd predomis  Except for Toochet Beda,
nete; many thick and gravels 6od cosrss to M
continuous allt and clay dlym sand predominete;
strata present. Httte ciay presemt—unly

. dlscontinnous  slt  bwds
and leoses,

Induration.........Sit and eclay compact: Material mostly loces: fner
gravel and sand compast - grsined materinl blowy
and contain atrongly ce badly in desett situstions,

mented beds: only newiy
exposed it and sand vl
nersbie to wind erosion.

Sorting... .. Well sorted but uniform Mostly poorly sorted sxeept

sand fills inteesticen of in parts of the Touchet
sravel; gravel and sand Beds. Gravel purticies
. are clean washed. mostly silt dusted: ’
Grain shapes___Gravel weil rounded; silt Gravel well rounded: boul-
and finer send is angular. der blocks, mit, and sand
are anguisr.

Altarelions 1

Rimth .. ... Alteration rinds )y to % No apprecimbie sllerations,

in. thick on basalt peb-
biles.

i Cementation ... Caliche impregnations ;con=  No knawn concretions; ae

eretions ia clays: some appraciable cementation:
sand beds contain wed only «light cailehe accu-
eemented layers. mulations.
3 dary......... s dary gypsum: foeaii No known secondary zvp- .
bote s petrified, sum; no known petritied
bane,

1. The Pasco Gravels in ﬁany sitas accur in recogrizaoly
graded denosits, in which a specific seqguence of materials
was laid dcwn by & single flood or flood surge,. Commonty
graded deposits consist of a oasal boulder and cooble
gravel, oftentimes highty silty, ovaerlaid by arogressively
finer material, including pedzlie and granule gravel. Cver
them are ccarse tc fine sand and silt, Tha graveis and
coarse sands &re xnown as the Pasco Sravsls, the saediments
deposited in areas of high water velocitv. 7 ne “ine sands
and silte, deocsited In slackwater areas coth in tne sasin
zanter ‘2s flgod ponded) and on the Zasin marzins are kncun
~% the Toucnet da2ds, Tecause of their Tine.rrainad and
cnzonceliaates nuture they sSftan LT SWEDT Lwdy 27 JuU0S2AcU

=
i

loosc.
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The total assemblage of flcoud depcsits Is kncwn
fnformalily as the Hanford Formation, In contrast, the
Ringold Formation sediments are stream, shallow-lake and
floodplain deposits laid down over a consfderable period
of time.,

2. The boulder and cobble gravels of the Pasco Gravels

are extensive, wifth the ccarsest gravels at sites where
high water velocities occurred but where velocities were
falling rapidliy. Prime exampies are at the mouth 27 the

Snake River, and where the Columbic River emerges from its

canyon just downsiream from Priest Rapids Dam on o the

MHanford Reservation,

Other noulder gravels occur in old, scoured-out stream
channels on the Hanford Reservation such as at tne 300 area
trenches. yatar veloclties decreasad racidly whera tne flogus
encountered backfloods from surgss that entered the tasin
downstream of the bculder sites. Ringcld Fermaticn gravels,
on the other hand, exist as @ swain that extends through the
basin Trcem Sentinel Gap to sallula Gac. Thev s jow gross
faciss changes from the main stream gravels aiong that
swath to sands, silts and clays on the flgeodolain areas to
the sides of the main stream 2s pointcd out oy Brown(a).

3, The Pasco Gravels cobble ang peulder gravels commonly are

-~
i

ad
%]

very poorly scrted and hetserogenecus. They ara tha daposi

of roily Tlcodwataers and locally of grecoanly slurry flocas

[
b

that must have Jugyed uo the boulders, 12 sediments vary

areatly in 3nort distancaes. The ?ingotd Termnticn sediments,

in contrast, are far moras unifors, oilty Lo

sandy sravels,

on camentod,

-
vr

-~ " i A e . B .
O Te i, uu“."m_.t_';, Ll

(W]

usually 1oazrataly wall

[
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4, The upper part of at least some of the Pasco Gravels
graded deposits in some sites corntain del%aic, faraset-
bedded, well-sorted pebble graveis to coarse sands. 8Qrezz,
Smith and Neff(S)Qbserved many sucn deposits, Newcomb,

(3}

Strand and Frank discuss same of them 2lsawhneres gn the
Hanford Reservation, They evidently were deposits in areus

that were backflooded so that standing watar, osrcoadly

relatively clean, and at least some tens of feet deep at
the site, was present., Their signi‘icance is thai the foraa=
set bedding dips down-current at the time of depositian,
The fiow directian oftentimes variesd in short distances
or in time depending upon the impact of the flucd surges
that were varying tha flow rate in time and olace. The
deltaic foreset beds,because of their welle.sorted nature,
have a high to a very high permeabi!lity.

Ground water flow directions and flow rates tend tio
be locally influenced by the bedding, 2Zcth latercally and in
depth., The Ringold Fermation graveis are in flat-lying or
very gently dipping nDeds wWithout faaturss that would be
exnected to czuse a distinct rise or settling of the grounc
waters,
S. Great naterogeneity in shert distuances, The flood suergszs

of z2ach of the numnerous major floods varied drastically in

rates with time. In adziticon, surges Jdoun the rmdany Courses
interagted wits oacn uther in 4 cuvol2x fasnicr, The
Tirgolbd Formation gravels tziog o oo rodotively uniform
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6. The Pascc Gravels were deposited oy o series of huge

to catastrcohic floods, at least scme of them lasting a
refatively few davs. The Ringcld Formation sediments on
the other hand were depusited slowly aver several millicn
years, Caliche (CaCOB) in the Pascr Gravels is generally
cnly a thin cecating, commonly anly ¢n *he laower side of the
gravel. Caliche in the Ringold Formation occurs as cone
cretions and in ceds where the [ingold Formation flsod-
plain was exposed to the atmosphere and to evaporation.
The Ringold Formation is much higher in caliche sverall out
where the beds were constanctly coverad ¢y water, caliche may
be dabsent,
7. The pebbies and coupoles in the Ringold Formation commoniy
have a weathering rind {see Table 1) owing to their con-
stderable age and to exposur2 in a then numid enviraonment,
Where those gravels were reworked, the rind was quickly worn
orf so that the Pasco Gravels neobles and cobbles have a
generally fresh surface. The presance of weathering rinds
in the Pasco Gravels (see well logs) indicates denosition
of that gravel 2 relatively short distance from the site of
its scouring.

The criteria of Mewccmz, Stirand and Frunk(i} in no
4ay preciude catastrdashic flood arigin for the Fasca 3raveis.,
tather, the concent 5 2 unifying corcent, cottoer exnlaining
their zriteria for Zifferartizting -0 tue sess orf s20imancts.
Lest o of tne {ozs of tema cravicusiy driited 350 Aroa dells
jraded sequencas, Thay 2lso

,
are recegnizod at the FETF site SyLindser '”). umergus el
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legs included in Fech{: and Lillie show what are

probably graded sequences in many instances, and that may
correlata to the 3C0 Area secquences, but have so far not
heen considered in that regard. If corralation is possible,
a chronology of the flood history of tn2 Pasco Rasin could
resuli.

The U.S., Geological Sqrvey(}) did not fdentify graded
gravels in well 10/28-10G1, only acout a half mile southwest
of the process water trenches {see log of well, page 57)(?)
The proximity of that wel!l to the orocess water trenches
suggests that the graded ¢ravels snould o2 prasent. Probably

the possiole grasence of gracdad gravels was not considered and

evidence thero for and against such a concept W&s not sought,
g

DESCRIPTICN CF THE PASCO GRAVELS

!
Newcoemn, Strand and Frank‘B) summarize the properties
and makeup of the Pascc Gravels, cailing tham the “"glacio-
fluviatile and fluviatile deposits". Their descriotton

follows:

R
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LITHOLOGIC FEATURES Hoek and minerai oo tP"c}-m—)—

- . - * - " c l -
( Gravel predominates in most facies of the glacio- ! Quarry (Perernt of votal) _.__.__EL"_“L‘;:E____
' fluviatile and fluviatle depoaits. It is a rudely bedded e um— H-:;u Ro::: Quarts spar  Mira
. 3 u o, GEAVE e verteaate st o L
mixture of granule and pebble gravel with many Sepd: e
el ATEe -
cobbles and some boulders. medium (50) . 10 w ® T
, . C Medrum to very
The gravels are loose, openwork materials. Ce- PN AP 10 & 1
- . H - t 1]
mentation is generally absent, and only lceally i3 a . fitand ciax (0)
. R ) Concretemix pit... Geavel (8) ... .. €0 15 - 3
compacted, strong matrix filling present. Send.
The gravel is made of well-rounded particles which . Trnnel o “ . .
in general are about 50 percent basait of the Co- _“;d;:"";(;jf:{___‘ s - 7o . .
lumbia River Group and 50 percent upriver rock Silt and clay (7). . ... 1% 80= o=
types (quartzites, porphyrys, argillites. granitics, The gravel particles in these quarries are mostly -

and other igneous rocks). The proporticn of basalt | well rounded, but the sand particles are more an-
to upriver exotic rock types varies from place to | gular, the coarse sand being subrounded and the
place and from one facies of the deposits to another. | finest being angular. The sand is poorly sorted com-
The scabland gravels are almost wholly basalt. The | pared with the sand of most of the Ringold
particles are relatively fresh rock and are devoid | Formation.

of weathering rinds. The granitic pebbies are sound '
and strong, in contrast to the decomposition found
in many of the granitic pebbles of the Ringold For-
mation. Various amounts of secondury ealeium car-
bonate coat parts of the gravels above the level of
the water table. Some of the xravels contnin con- |
siderable siit that occurs mostly as particle coating
— indicating that the waters wnich deposited them
. were roily and silt laden. Some of the gravels in-
(" dicate an influx of local material — those along the
mountain fronts include local slope wash, and those
mear bedrock knobs or escarpments include trains

of angular and subangular basalt boulder blocks.
- Sand, predominantly coarse, occurs locally as an
" interstitial filling to the gravel, but it forms some
! separate beds and lenses within the glaciofuviatile
and fluviatiie deposits. Rare lenges and beds of silt
occur irregularly” within the principal current-laid
1 deposits. Along with the finer sizes of sand, silt was
, the main deposit in the quiet-water facies of the
| Touchet Beds.
|

The sand, hoth that interstitiai to the gravel and
that in separate beds, differs in the percentage of
the lithologic types in separate facies of the deposits.

i However, in general the siliceous upriver mineral
and rock types predominate, in the common range
of 80 percent quartzose and other exotic typea to -
40 percent basaltic types. ,

. The percentages of rock und mineral types making

- up the graing in sand samples taken frora the faces
af the Gabie Jlountain quarry (N1} ze¢. 33, T. 13
N, B.27 E)) and the conerete-mix piant awpregate
pit (see, 4, T 12 N T 21 By are given below.

" Approximate percentages of mireral und rock types

.f were determined from biaocuiar microsconie exam-

inations. (These quarries were iocated in the sandier

' parts of the glaciofluviatile and Huviatile deposits.)
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Ads earlier noted, Mchenry(g) determined scme of the
propertlies of the sediments beneatnh much of the Hanfcrd
Reservation, ccncentrating con those prooperties importunt
ta a determinaticon of the orohatblz benuvior of radio-
active wastes in ground watars.

He used the samocles earlier obtained by drilling of
wells. He had tests run that showed thzt drilling of the
gravels resulted in crushing of pecoles, cooble and ooulders
down to a size ranging from about 5 to 10 mm in diumeter,
Relatively littles crushing cccurred in smaller-sized

fractions. JAccordingly he sieved itne samnles, recorded the

3]

weight of the fraction larger than 2 mm, tnen discarced it.
45 ne noted, the greatest effect of the sediments was oy tn2

*>
23T

+

finer fractizns which had the lar ctat surfaces area per

[t ]

unit weight, and that were most imocortant in oraciuding
waste migration. Those aras the clay mirnerais,
His tork showed that tha Ringold Fermation sediments

tended to a lower gravel ccntent, a higrer sand, silt andg

ciay content, a higher CaClz content ang a highaer cxchange
capacity, reflecting largely the differance in clay contant.
McHenry ran a profile an zonly cn2 wel! in th2 southern
part of thes Hanford Reservaticon, I was well 3G5-1-Z, oetween
the waste traznches and the 300 Arex. nmence it is in un jdeal

loccation for corralation to tne samnlies gotaine

.

durfng tha
gurrent dritling nroject. ©Ff dsarticular significance ara the
clay centant, “he CCCGE content, ara the Zution axchanga
caonaci Ly. The summaricad cat2 are 51340 enTaol: 2 (from

oHenr ),
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Roedcer in 1957 (79 determired thne clay mingralogy
of numarcus samples, espectally of the Pasco Gravels and
the Touchet 3eds, although at sites some miles from the
300 Area. However, the origin of the depcsits argues that
the data are applicable.

The sil* fraction of the Pasco Gravels is an estimated
507 guartz and 407 fetdspar, The clay fracticn is an estimated
303 quartz, 207% faldspar, 207 cnlorite, 103 mica, and 107
montmnorillonite,

Tha sitt fraction of the Touchazt 2eds is 5077 aquartz,
207% feldspar, anc tracss of mica and kaulinitz. The clay
fracticn is 207 mica, 207 xaclinite, 127 montmoritlcnite,
30% chlorite, 1074 mixac chiorlite-monimerillenite, and
traces of Ffaldspar and kaolirf{te., uedder concluded that
the caticn exchange caoacity values "will fall rather close
ts values calculatad by the expression

(1,1 x 5 montmorillonita = 4) "

thus emophasizing the impcrtance of even smal!l amounts of clay

mineralg, rather than meraly clay=-sized particles of qguart:.

LITSCLCGIC COMPCSITION CF THE PASCEO GRaAVELS 4T THZ 300 4R

The rocx tyoes presant in the Pasco 3ravels wuere

derived Trom tha entire drainage sasin 37 the Columbia River

and its triczutaries, Consaguently virt.all, svery rock type

<

duracle 2rnough o ulthstand “ransnort to tha Pasco 3asin

(U

&)
f

Tn2ra2 crasent, Th2 mOSY CJSTMOr rocK tynas arae thasae high

-~ - -~ s~ . ey e iy . o -~ - ! . - v . ~

P orwar o, tbitooogbh o pasadlt owed relat il voloanic racks, ocecouse
- - ‘l - - -~ = PRl - . . . - ' EEs

of tmoie couzanens, loculty ure Trominest,
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THT DILLING AND SaMPLIMG PRCG4M

Six wells first were grillad 2t the 300 irea waste
trenches on the levee Or germ tetupen the :ug trenches,

The first 5 wells were dritled 40 feet desp, the sixth, at
the south and cf the trenches at the wsir boxes, was

drilled 45 feet deso. 4 well screen sas installad in the
sixth well and the well was casesd, That well oscermits routine
ground water samniing. The casinge in the first five wells
were pulled and salvaged as the wells werae drilied,

The vells wera drilled with the zddition of as littia
water as pgssible, to minimize leaching and dilution of any
subtsiances deoosited on the sedimenti. The cuttings ind
hailed materials were checked by & radiztion monitor, thzn
examinad and described oy me, The materials were comoarad to
those marerials expocsed in the trencn walls, and to the
logs of nearoy wells, previously crilleqd,

Samples from the wells were ohtzinad at S=foot inter-
vals by bailing. Attempts were made to obtain samwples that
Wwere as representative as possitle Coo2ble ang boul der
gravels however are major constituents of mucn of the sed=-
iments and could not be included in the samoles without
crusning. Hence the samole descrictiorns were augmented oy
acservationg of the trenches nedr the raspactive wells.

The quar=:’ites and guar*zoss p2ozie to connie gravels
almost Lniversally ara oresent as cuc-rounded to well-roundeg

GZk3, secalse of fthair wesr during trarsaort for 1ong

jranule wnz fine sescle jravel was gresent, escecially in the

Tive 10 tzn-millimeter range Of aiameter, it #as considered



to have teen browen in drilling. The swell logs then reflect
that observation,

3oulders and cobbles of course drilled with difficulty.
Frequent discussions with the driller resuitec in data
an the size of the cobbies and bculders and whether other
causas of difficult driliing were evident,

Follawing cempleticon of the wells, samolzs were ob-
tained from the trench bottoms. Tn2t samoling reqguired
that standing water not be present [r ordar that the sad-
iments be samplad and not the water. Hence samnliing had to
be ¢oordinated with a8 changeover of sfildant dJdisposal from
ane trencn to the other. Too fcong a wait after changeover
resulted In seepuage into the drainad irench from the one
being filled aé water levels rosa in the =*rencn in usea,
Hence the samples had to b2 taken in some instances in
the drained tranch while some water still remainad in pools
in it.

Examination aof the sediments sampied, and examination
of the trench walls near the sameciing site, showed that
all the samples warea typical of tne hignly hetsrogeneous
materfals previously drilled. They accordingly were not
specifically described., CJther reasons were (1) the sediments
Were zandy and silty necdle to boulder gravelis which could
not ce incltuded in the relatively amall samoles taken,
{2) any contaminants present most likely wouwld ce asscciateg
aith thefiner-grained sediments cacuuse of he larger surface

ar2a -~oeroLnft o weiont 2r veluma ana tne roaeiicn 2f the clay

o



minerals present,

That the fineness of the sediments is Imbortant, as
noted by McHerry at well 359-1-2,7as observed in several
of the sampling pits. 3lccks of silt, evidently saturated
and frozén when transported and deposited, contained
considerably higrer levels of uranium contamination than
adjacent coarser-grained material. In addition, the con-
tamination fell off rapidly within an inch or two, Prooably
that was the result of several factors (1) the low per=-
meability that orecluded effective contact between the silt
core and the uranium=-pearing solutions, and (2) the lacx of
a steap enough caoncentration gradient o move the uranium

deeper into the ccre of the block.

CHANGING VATER LEVELS IMN THE TRENCHES

jater is discharged to cne tranch at a time of the
two trencheas. Rates range from less than Z000 to 3000 gom

or evan mora, I[nitially the water leve] ir the receiving

w

trench remain low, Jith time, ordinarily a few weceks, ihe
infiltration rate decreases and thz water level in the
tranch slowly rises, Ultimately the water level rises o
a few feget from the top cf the berm ¢or levea sz2parating
the trenchas, Then the water is diverted %tc the other trench
and the first trench is attowed to drain, The procsss is re-
neated,

Sampiing of the sedimentis in ithe trencn 22itoms raa
Guired thot thossz sedimeatis e Ao wore han Zams, in o oordar
that tn? zadi-ents ond o2t tha2 watzr se samnied., Aenca an

undarctarding of tne events cccurring was gesirzble. The
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(?% following descriotion is an explanation that aopears to
satisfy the observed events and the nature of the materials
beneath the trenches.

Initially the water seeps into the ground s a
result of gravity and capillary forces, . here highty
permeable sediments {clean gravels) are oresent, gravity
flow predominates, Zlsewhera2 capillary forces are important,
and reach a maximum in fine-grained secimznts where gravity
flow is negliginla, Generally & mix of the two processes
oCCurs.

The wetted front, in uniformly Finz-grained, low=-
permeanility material is radiatiy cutuard 2nd downward frem
the trench Hottom, It has the cross secitional .erofile of 2

e semicircle {in uniform material). It soreads latarally and

downuward until a discontinuity is encountered, That may in-
clude the walls of the other trencr, & cnhange in the bedded
sediments, ¢r a significant change in the 7moisiure contant
of the sediments, Those conditions provide a crange in
space in the magnitude of the capillary fcrces.

Significuant flow across the discontinuity does not

normally occur untit thes fiz2ld capaciiy (sgecific retention)

s exceeded such that gravity flow results, The flow rata
then increouses until saturated flow is uchieved., Jrainage
acrcss the dfscontinuity cecurs, initillly ot a poing, 2nd
the progass is rz2geated until wnotner <Jiscontinui*ty is an-

Tountar:d,

B e



column, This may require a consideranla periud of time,
perhaps many weeks. Gravity flow then vicurs over 2 {arger
and larger area until its flow equals tha inflow into tne
trench.

Once gravity flow is achieved, the .ater tacle Zecomes
increasingly affected, and rises as the uvater fluuw to the

ctin

D

water table incrzases, & higner uwater tavle, refl the

Wl

increasacd recharge, meens 2 reduced gradient is developed
from the tranch. Flcw cut of the trench is reduced, Thz water
level in *he tren:gch then rises to create 2 highsr ha2zd and
a steeper gracdient for water movement, Similarly, as the
head is increased, capillary actiun induces watar to rise
ta higher levetls at the trench sidas. Ultimately water is
present in the walls of the adjacent trencr agove the Tloor
af that trencn, .ater flou from one trench to the other
does not occur, however,under unsatur2ted conditions until
the field capacity is exceeded because 5f the discontinuity
prasent at the trench wall. [f adequateiy permeacis2 gravels
are aoresent, saturated flow may ocour. This was sesen at
several sites where vegetation grows fn tha trench walls.
Vegetation saemed to grow mest sbundantly at sites

that indicated rnermeable gravels exten? through tha germ

L
i

leveasz.

The transmissfivity 3F thae Pasco sruavels in tha

/
. ) o -~ [
Richland - ~ortn Richland ared avarn as aogut 44,220 coag/ft0 )
f'!\’ .
Lindoery ang Zond 77 <cite 1 orunge of values Jrom saveral
tasTts oo Tnez 00 Aroa s, Ly ©Ff trese values ctan ce
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cited to show thzt flan rates of 2000 gpm will sige
nificantly raise the water table teneath the trenchas.
That risa i3 confirmed Ly measurements by Lindaerg and
Bond{t). (sse Figure 3 ). Their work shcus a static water
leval zbzut 1.5 feet higher than what is probabply normal.
The flow direction and flow rate of the ground
waters obviously are significantly affecied 5y trench

gperation.

GRCUND ATER FLCW

Dritling, test pitting and sampling ut the 300 drea
trenches disciosed no data contra-indicating the results of
earlier studies reported by Lindocerg and asnd(z)ln fact,
the results fully corroporate those earlier findings, and
provide additignal detail on the nature and imoact of the
Pasco Gravels on ground wWater movemert,

The 300 area {ies where, because of the Columbia
River oalaochannel, parmeaniiities of the Fasco Graveis are
high over a maderately large are2 extending from north
of the 302 4drea {nto North Richland, Ground water flows
into the current Columbia River is concentrated in that
area,

Ground water gragients thus convarge on the 300 dArza
from the southwest to northwest, From the couthwest to
West, wdatars Trom the lesing Yakima fRiver rear the Horn
apd downstrezm for a fey milas move toward the area. From

, w@tars from the southuss-ern sart of the

rd Faservation ard the rorih fooe LY tme Fatt|esnake
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Hills, and DOry Greek‘VaIIey move southeustward. At and
near the 200 Area the waters mingle (see Figure 3), and
enter the Columsia River largely downstiream of the 300
drea,

The patural pattern of flow of ground waters is
materially affected on bty high spring rises of the
Columoia River, when reversed gradizsnts temnorarily in-
crease bank storage. 4s Lindberg and 2ond polnt out, a
significant impact now fs rare owing tao Columpia River
regulation and the creation of the lcihary Dam reservoir
'(Lake salluta)

Any waste discharged to the trencnes will of course
move downward to the ground water taplie. In znat oath the
waters will tend to move éouthward, folluwiné_the directicon
of dip of the delt2ic feoreset-bedded deovosits. 4t the
water taple the flow will tend to De radially outward
because of the low gfound water mound there creatzsd (see

Figure 2). Flow then will be east-southeastwarc tc ang

intc the Columaia River,

The uvrecise vath of flow will depend upon a host of
variables, however the ground waters and contained con-
taminants wil! disperse and oe diluted laterally Dy move-
ment tnrcough thne hignhly hetercgeneous jravels, Numercus
aells in a generaily downgradient diracticn 4ill inter-
cent *mase contaminants. .elbls in thit nata dnclude 39C-1-2,

P-5, 1=3, 2.2, 2.3, 2-i A Tty Geld, 4T, L=9 oond L4213,
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Ringold Formation at a depth of about 50 feet can e
considered as the lower Iimit of concern in regard to
contaminants, This is because of the low permeacility of
the Ringold Formation sediments caompared to that of the
Pasco Graveis, and the clay mineral content, They have,
conseguently, a higher affinity for contiaminants than a
comparable volume or weight of the oftantimes very clean

Pasco Gravels,

RECCMMENDATICMNS

The ingicated ground water flow path from the trenches
to the Colum:ia River is oenetrated py a nattern of wells
that virtualiy guarantees intercepticrn of centaminants. That
interception is even more certain because cf the spreading
effect of the graund water mound bereath the trenches, and
by the processes 0of dispersion that broaden the contaminant
plume downgradient and vertically as well. Dispersion in
addition dilutes the contaminant concentration, even prior
to its dilution as the ccontaminants enter the Columpia
River.,

The questidn may be raised that cuntaminants are moving
at depth, along the top of the Ringold Formation and be-
neath some wells that are less than fully aenetrating of the
agulifer., The concern appedrs groundliess oecduse of the shallow
dentn of the old channel (!ess than 20 fuet) in anich dis-
oersion should distrioute the contaminants uriformly,

Thouig zoncorn still oe nresent, @ linited 2rcgram of
At Gebls s dentn Cuutr g o Le 2ecun, TonzZeivaznly it
could 22 oracegecuy (Mo orocurasment of Temdarature orofiles

in key 4ells zy the use uf tempearature zsruces, Such surveys
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fn past years, as noted by Lindberg and Bond(1} Were
highly effective in distinguishing between normal ground
waters and colder river waters peretrating infand, Temp-
eratures also distinguished affluent waterc that were warmer
than-the ground waters in late summer ard couclar than the
ground waters in sinter (see Lindberg 2and Zond, Figure 4.9,

also Figure 4 aof this report,
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TEST HCLID NO. 1 (Moarth end of trenches)

0 - 15 feet Gravel, sand and silt, coorly sortzd,
Gravel ranges from pebules ta boulders,
dominantly less than 6 inches in diameter,
but up to 18 inches in diametar. 3oulders
are bsasalt, evidently locally dsrived, cobzoles
ara dJmlnanhly upriver exotic ruck tyoes, Thise
gravels in oart may have Lgen scourad from the
Ringoid Formation, the ura tuerlnr rincs worn
aff ard the gravels redecosited.

Sil* is present as ceoatings con grzvel, indicating
roiled waters (slurry Floods ). Caliche {calcium
carbdorate) occurs as thin csatings on the under-
side ¢f cabbles, and prebuably is appreciably

less thcn 17 of the tcoctal sawolae, The gra vnl

are uncemented, and cavs intz the hole., Casing
must o2 frequertly driven and satar added to
creats a slurry far tne sunocrt of the hole ang
for pDafling of cuttings.

Tne cobnle and boulder grave!l indicate the
orooasla nass cf & graded daposit

15 -~ 22 feet fGravel, sand and silt. Gravel is domirantly

(Q; cobbles, sand is coarse grained, silt is lass

-~ than 5% of the samolz, o calicha noted. Gravel
is 507% basalt, 5073 quartzit2 and quartzose rocks,
The drilling rate in the2 interval after passing
through the toulders in tre higher interval,.
This is the prosable too of a rzmnant of a
graded gravel deposit za2low that in the 0 - 15
foot interval,

ravel, dominantly pabalas of basalt., Clean,
ittle sand, only traces of silt. Pebhies are
e

-

22 = 27 feet Q@
|
less than 5 mm in diameler,

27 = 32 feet Gravel and sand, clean. Gravel is oebole to
cooola in size, gravel i1s aoout £S5 of the
,aﬂole, sand is coarse grainad and is about
7379 of the samole. 3ilt is cnly a few nercent
of the total,

72 - 40 fz2at 3Zan2 and graved, well sori:zd and clean. Sang
£

i
's moara than 307 of tha cumple, averages about
Q.7 mmoin Zinmatar, 3Zara Joensists of suo rounced
o well rounded cunartz rf2ins. Trages o7 miga
roonrasant, Iand flows 170 tne geld zuring coila
vrir, nsalt o conmoTitetis wccut 27 of tma2 o turial
ancle. Parmezsilicy oF o2 ocaterials i3 i gh.
Srom CE fazet Jouruard tne Tdtzrials appears o
e 4 Joltaic, Turesat-c2dl2d Zeoonsit as seen
i XNorwh Ricnland and sn tne 2ast hank 27 the
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Columbia River opposite the 200 area, There

the deltaic deposits dip suuthward to south-
eastward, indicating that the depositing currants
Wwere from the north. In the south part of
Richland, deltaic foreset pedding snows deposition
by northward to northwestuard-fluuing currents,
gmanating from the Srake River.

The static watar level orn well completion was
about 24 feet. The extent cof miunding of the
ground water tabla by percolaticn of waste waters

is there not appreciacle, -ut may e measuranie,.

Gravel, sanc and silt, poorl, sortad, as in the
Mo. 1 hotle, Gravel included numsrous boulders and
totals to about 407 of the scmule., Sand is 3073

of the sample and silt is 107 of the zamcle.

Clay and caliche were not noted hut are probunly
prasent as in the Ns. 1 hols2, in amounts less

thar agout 174, 3asalt ic deminant in all sut the
silt-sized fraction, as indicated by the dark gray
to black color of the washed sample. This material
appears to be the 2ase of a graded gravel decosit.

Sand and graveil, clean, Sand is medium to ccarse-
grained and is largely tasalt., Gravel is granule

sized, less thsn about 5 mm In diameter, and is
largely basalt, Silt is about 173 of the sample.

Particies dhow little evidence of preakage oy
drilling. The drilling rate increased as in the
No. 1 hole. This material is orosably the deltaic,
foreser-bedded deposit at the too of a graded
nravel seguence as elsevwnere szen,

Zravel, sandy, orly traces of silt., VWell sorted
and clean. Gravel is largzly granule in size,
sand ig medium- to coagse grained in size and is
largaly basalt. Samoies acoedrs ts pe of an opem=-
worw gravel of hign oermeas

FLity.
sravel, clean and well sortz:, nly traces of
silt., Sravei is fargely cen2les, averaging asout
2 ¢cm irp diamater, 3umol=2s is of 4n open-work
sraval, Gravel . 207 szosals, 329% axotic rock
tynas ‘vulzanic), .27 suartlite ang quartzose
rocks. This graval nopeass Y2 ge Tne hase of the
deltuic Voraset-tizded --avel
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33 - 40 feet. Sand, gravel and silt. Sand is medium- to
coarse-gralned , is 657 of samole and is largay
nasalt. Gravel is granule-sized, {s 303 of the
sample and is 507 basalt and 507 exotic rock
types, Silt ig 5% of tne sample,

TEST HOLZ MC. 3

0 - 10 feet Gravel and sand, Gravel is less than 4 cm In
diamater and is 6C7% of the sample, Sand is
407 of the sample. Silt is sparse, washes out
of the sample eastly.

10 - 21 feet Sand, grave! and silt. Sand is 403 of the
sampole and is dominantly Lasali. Gravel is
dominantly pebble gravel with scme ccboles and
bouf ders, aggregates to 207 of the sample,
Silt is largely quartz grains, with some feldspar.

21 to 30 feet Sand, little gravel and little sift. 3and is
coarse grained. 4 few pecvles show weathering
rinds, indicating scouring of the Rirgold
Formation nearby and redeposition, This materiai
is probaply the top of the geltaic foreset-
bedded depcsit.

30 to 35 feet Gravel, only ftraces of sand and silt. Gravei
is granule to pebble sized. Clean and well sorted.

35 to 40 feet Sand, clean and well sorted. Coarse to very
coarse grafned, Dominantly basalt,
40 feet Sand, gravel and silt., Sanc is 50% of the

sample, is largely basalt, Gravel is 45% of the
sample, silt is 5% of the samole, The total
samole is about 507 tan quart:

The samole appears toc oe from the base of the
foreset-pedded deposit and protadbly is of a
hottomsat bed, or the top of a still dJdeeper
qraded seqguence,



TEST HOLE NO. 4

Q -« 5 feet Gravel and sand., Gravel is less than about 6
cm fn diameter, s 607 of the sample, Sand is
about 407 of the sample. Caliche coating on

- gravel {s present.

5 - 10 feet Sand, gravel and silt. Sand is 557 of the
sample, is largely coarse grained and ts dom-
innatly basalt., Gravel is 407 of the sample,
is largely cotbles and boulgers, is 507 ovasal:t
and 507 upriver exotic rock tyoss, Silt is S3%.
Caliche and clay vere not noted 2ut ocrobadly
are present in amoun:is of a oercent or sc. M2
weathering rinds siere seen, The sample is typical
af roiled water deposits.

10 - 17 feet Gravel, sand and silt. Gravel is mizad pebble,
cobble ani boulder gravel, mutticolored, largaiy
of uoriver exotic rock =<ypes. Sand is medium to
coarse grained, is largely tasalt. Fine sand and
silt is subrounded to well rounded guartz grains.
At 17 feet the test hole went out ¢f the cobble
and baulder gravel, :

Wi sample, is 50% basalt, 507 exatic, upriver rack
types. Sand is 40% of the sample, is largely
basalt, qgrains are angular to sulangular., Silt ic
L

'-.4
/0.

(T; 17 - 22 feet Gravel, sand and silt, Gravel is 557 of the

22 =~ 35 feet Gravel, sandy. Gravel is largely granule to
pebble gravel, less thon about 4 c¢cm in diameter,
Sand is only 103 of the sampie, 5ilt is in traces
only., 4 limited pebble count at the 30-foot depth
showed the foliowing:

sasalt £07
Guartzite 127
Gneiss 074

{other thsn zasalt) 107
" E
Greenstone 473
Chert 47
The sumple {s typical o7 locally ouserved deltaic

faregzt-nended deoosits.

73 - 40 feet Sravel and sand., 4Gravel is zronula to pebole-sized,
sand i3 very coarse-grai~az, Sample Is well sorted
ang claan, 3raval is 73, susals, 737 exovtic rzck

. tyoag. mall oamsunts of Tire sunds and gilts are
tarzely guartz,

——m b - T Y]
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15 feet

18 feet
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aravai, sand and silt, 3raval is pebgle to
cobble-dized, is largely qguartzite and other axotic
rock types. Sand is coarse jruined, i{s angular.
Fine sand is largely quartz znd s subroundced.

This ig probabty the toco oftne lower part of a
graded deposit (bottomsat teds).

Gravel and sand. Gravel! rangss in size fron
pebhles to boulders, up to 24 irch2s in diamater .
and that are angular to sucargulur., CZlasts of
Ringold Formation sediments 2re prasent in the
trench walls., They are silts *that must have hHesn
saturated anc frodan at the time of the floods,
in order to have been iransccrisd intact, evan
short distances. a fragment of caliche 10" x

5" x 3" also Wwas noted angd {ies near the Ringoid
czlasts. Gravel is 653 of the samole, boulders are
153 of the gravel. 3and is 3C7 cf the samale ith
nasalt dominant in the coars2 sand fraction as
angulzr to subangular g¢rains. Fine sand and stlt
is 5% of the sampla anc is largely guartz grains,
rounded to subroundsd, The total sampie is about
407 pasalt, the remaindar is uprivar exotic rock
types.

Sand and gravel and siii, 3and is largely angular
to subangular zasalt in the =deium- 1o coarse-
grained fraction, Fine sands and silt are largely
quartz, rounrded to subrounded, Silt is gray-green

in color when wet, sample is dark gray tc olack when

washed, indicating dominance of tasalit. o ctay,

caliche or weathering rinds were notead,

Sand and gravel, Sand is 507 of sample, very coarse
grained sand is basaltic, fine sand is largely
quartz, Gravel is 357 of samole, quartzite and
quartzose rocks are deminant. [.umerous fragments
(hroken in drilling) shuw .eathering rinds, hence
they were scoured from the neuaroy Iingold Formation
and redeoosited a sh2rt distance downstream.

Sand, gruovel and a truce of silt., Foerty sortaed.
Sand |s -largety very couarse grained {acout 307

¢f sampie), fine to magium jruined sand is 207 of
t=ae gsanole, Rasalt is Jcwinant i1 all aut *he fine
*o vary fine grained sund, 3raved is 309 of the
sample with %07 as jranule aravel, andg 207 as ,
seoole gravel., 3Gravel is largzly ooen-vork, Nost
¢f tre samnle §5 Z mmoin ciamaier. OJrilling accel-
arated at 21,5 feet, Lrere *n3 aeltzic foraset-
ceaded deposits ucgur,
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32

40 foet

£ST HOLE NO.

14

20

30

37

14

20

33

37

feet

feex

feet

faet

feet

Sand, gravel and silt, poor!y sorted, Sand

is 307 of the sample, gravei is 457 of tha
sample, wWith acout egual parts of granule

and pebble gravel. Silt is about 5% of the
sample, was difficult to wash from the sample,
The 40-fsot samole is 507 graveal (granule graval
is 107, nebble gravel is 407) sand is 4072 and
silt is 107 of the samole. {verall the samnle i3
S07% basalt and 507 qua-tzite ard other exctic
rock types. Hard packed sand was encountered at 34
feet, Test hole encountesred the deltaic foreset-
peddsd deoosit.

(South end oftrenches)

Gravel, sand and a little silt, Poorly scrted,
Gravel is 907 of the sample, is a opebble to
cobble gravel, 3asalt predéminates. Sand is 103
of the samole, largely hasaltic., Silt is prasen:
in traces as a coating on gravel. Gcme caltiche
ifs present,

Gravel, .sand and traces of silt, as aoove,
Drifling rate increaseasd significantly,

Ggraval, well sorted and clean. Dominantly granule
to pehble size, This material is of the del*aic
foreset bedded deposit.

Sand, gravel and silt, Sand is in subanguiar
grains, sand is 457 of the sample, Ccarse sang
is basajt-rich, fine sand is quartz-rich and
censists of better roundsd grains than coarser
sand, Gravel is pebbles of quartzite that are
well rounded, and basalt that is subangular,

Gravel und sand, well sorted,Zravel is granule

to pebitle sized, largely pasalt, Sand is ccarse
grainad, deminantly bazzlit.Seome petrified wood

is cresent. .eathering rinds cccur on some gravel
indicating a probanie cource ir the nearby Ringcld
Formation sediments.

Grave! and traces of sard. jell sortod. Gravel

is oekrble sjzed, a maximum of azout 2 cm in

diame:er. 3anc is coarse tc very coarse grailred,
el

increoases in amount from <0 to 43 feet. Jilt is
absent, 3 oeobla count shoked the Follawing:

- -
Quartzit? Lo
r

?u:s:;il t 1 i’
- S
aneiss 105

volcari¢c ragxs

other than casatt 103
Greens+one 337
Chert, jasper 2t

Da



The samples fndicate very high permeabilities,

During paillng, perched water from the tranch was
heard entering and flowing down the well.

Coarse sard flows into the well to a depth of
three feet,.

The bottom ten feet of the uell wWas screened, Tor
samoling and test purooses,

This itnterval probably is the lower part of the
deltaic foreset-hedded denosit.

¢ g~ Rt i -+ = e e =

P ]



APPENDIX G

Ana]yt1ca1 Results

Sample Numbering System
Shallow Sediment Results

. Well Sediment Results

. Radioactivity Results

. EP Toxicity Results

. River and Process Trench

Water Results
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SAMPLE NUMBERING SYSTEM

DEEP SOILS SAMPLING

Well number: 1-6 {(well #1 to the north)
Sample depth: 5, 10, 15, 20, 25, 30, 35 or 40 ft.

Bottle Designation: A - Aralysis at US Testing
B - Backup storage at 325 Building

Analysis type and bottle i#:
VOA - X (Bottle 1-3)
ABN - Y (Bottle 1.2)
Metal - 7 (Bottle 1.-3)

Example Label:; 1A5X1

Well # - 1

Depth - 5 ft.

Sample - Analysis at US Testing
Analysis type and bottle # - VOA #1

SHALLOW SEDIMENTS SAMPLING
Trench: E - East; W - West
100 ft markers: 1-16

Depth: L - Loose Sediments
S - 4" below loose sediments
U - 18" below loose sediments

Bottle Designation: A - Analysis at US Testing
B - Backup storage at 325 Building

Analysis type and Bottle #:
VOA - X (Bottle 1-3)
ABN - Y (Bottle 1-2)
Metal - Z (Bottle 1-3)

Example; EILAX1
East Trench
Marker at 0 ft. #1
Loose sediment sample
Analysis at US Testing
VOA Analysis, bottle #1
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CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SCOIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
TRON
ARSENIC
MERCURY
MAGNES
LEADGF
TOLUENE
0PXYLE
M-XYLE
TOX
T0C
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONTY
ACETONE

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UGG
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uc/c
UG/G
uG/e
UG/G
UG/ G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
b.9OdE-01
3.98E+01
E.0QE-D1
5. Q0E+D&
8 .98E-91
2.900E-01
1.90E+88
1.00E+29
1.08E+21
1.00E+80
1.00E+00
5.80E-21
1.60E+31
1.68E+021
6 .82E-01
1.92E+21
B OAE+AA
& .BPE-D1
1.¢RE-21
5 .00E+20
6.20E-21
1.08E-082
1.00E-22
1.00E-22
1.08E+20
1.80E+21
1.08E+00
1.98E+09
1.00E+P0
1.80E+00
1.0PE+01
5.0PE-21
0 .00E+008

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

28/06/86
08/06/86
28/06/88
£8/08/86
@8/08/86
@8/86/86
©8/06/88
¢8/06/66
88/98/88
08/06/88
98/06/86

P8/08/86
28/068/86
@8/06/86
08/86/88
a8 /o8 /88

08/06/88
e8/86/86
08/86/886

08/68/86
28/06/88

E1DA

8,90E-21
4.60E+81
2.82E+02
8.22E+@3
1.47E+82
4 .93E+00
8.13E+01
8.90E+61
2.85E+02
8.60E+21
1.81E+03

3.10E+21
6.92E+03
2.20E+@2
b6.89E+62
1.74E+23

2.07E+81
2.94E+03
8.82E+01

8.208E+20
2.41E+022

SAMPLE
DATE

28/06/86
28/086/86
28/06/86
28/06/86
26/08/86
08/06 /86

#8/06/86
28/06 /86
@8/08/86
28/986/88
28/06/88

p8/06/86
08/06/88
268/06/986
08/06/86
a8 /28 /88
08/26/88
08/86/86
28/86/86
28/06/66
©8/06/86
©5/08/88
28/86/86
P8/08/88
28/06/88
08/88/86
868/06/88
08/06/86
08/068/86
@8/06/88
28/06 /88
66 /06/86

E1LA

1.80E+01
4 .02E+Q0
1.44E+02
8.64E+02
1.02E+04
3.72E+02

1.76E+@2
1.70E+22
1.91E+@3
3.64E+02
7.32E+03

1.22E+82
1.33E+04
3.84E+82

8.6BE+22
2 GRE.Q4

1.82E+81
6.84E+81
3.41E+03
1.34E+82
2.00E-92
3.88E-02
2.080E-82
2.40E+20
5.13E+02
6.89E+08
6.63E+01
3.18E+22
2.62E+81
7.88E+01
1.48E+81
1.78E-@1

SAMPLE
DATE

@8/06/86
98/06/86
98/86/86
08/06/88
88/06/86
98/08/88
08/08/88
806/06/88
20/06/86
©68/086/88
08/86/88
28/08/86
98/06/86
28/06/86
28/08/68
08/e6/86
as/a8/88
28/88/86
a08/08/86
28/06/88

08/06/88
98/06/86

3.00E+00
1.43E+02
8.96E+B2
1.42E+04
4 .8RE+D2
1.76E+81
2.98E+02
2.4bE+0B2
7 .96E+82
4 ,26E+02
8.47E+03
2.07E+82
8.40E+81
1.38E+04
b.BBE+B2

7.89E+@2
3 EEE+94

6.94E+01
3.43E+83
2.3%E+82

1.72E+01
4.79E+02

SAMPLE
DATE

#8/04/88
08/04/88
28/04/88
@8/24/88
08/04/88
26/04/88
08/24/88
068/84/88
08/04/68
28/04 /88
98/84/88

©8/04/886
08/84/88
08/04/86
a8 /24 /88

©8/04/88
©8/04/88
08/04/88

28/84/88
28/04/88

PAGE: 1

E2DA

4 _38E+01
1.99E+02
7.76E+03
1.38E+02
9.Q0E+20
3.20E+21
8.20E+00
3.43E+02
8,.20E+21
8.61E+022
3.8QE+D1

8.48E+03
4 ,.93E+02
6.25E+82
2 .B2E+34

8.96E+09
4.71E+23
8.66E+01

2.30E+20
1.18E+@2



CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCTUM
BARTUM
CADMIUM
CHROMUM
STLVER
SODIUM
NICKEL
COPPER
YANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
PERCENE
BENZBFL
CHRYSEN
BENZIOPY
TOX

ToC
NITRATE
SULFATE
FLUQGRID
CHLORID
SULFIDE
AMMONIU

UNITS

MPN

UG/G
UG/G
UG/G
UG/ G
UG/G
UG/G
UG/G
UG/G
UG/G
ug/a
UG/G
uG/a
UG/G
uG/G
uG/G
UG/G
La7a
UG/G
uG/G
UG/G
UG/6
UG/G
ucya
uG/G
UG/G
UG/G
UG/G
UG/
UG/G
UG/G
uG/¢
UG/C
UG/G

DETECTION
LIMIT

2.28E+00
b.00E-91
3.60E+021
5.80E-01
£ .00E+00Q
§.90E-01
2 .90E-21
1.90E+89
1.00E+08
1.90E+91
1.Q00E+09
1.9PE+28
b.@dE-21
1.00E+21
1.60E+01
b.@BE~-B1
1.08E+81
b . BAE+@H
6 .00E-01
1._08E-B1
§.00E+28
b .¥PE-91
1.08E-p2
1.80E+00
1.08E+D0
1.00E+00@
1.00E+22
1.00E~21
1.20E+00
1.00E+00
1.02E+0B
1.02E+08
1.00E+D1
6.90E-01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

@8/84/86
G8/04/66
@8 /04/86
B8/04/88
28/04/86

08 /04768
£8/04/86
08/04/88
08 /04/88
28/84/88

@8,/04/86
@8/%4/88
88/04/86
P8 /24/88
P8/04 784

08/24/88
28/04/86
©8/84/88

20/04/88
©8/84/86

3.00E+P@
8,bRE+21
1.27E+82
7.03E+03
1.62E+02

6.61E+02
1.26E+082
4,89E+82
3.77E+082
2.26E+93

1.28E+02
6.93E+03
1.32E+82

2.76E+82
1.93F+04

3.67E+81
1.88E+23
2.21E+02

1.20€E+21
6.27E+22

SAMPLE
DATE

28/04/88

¢8/04/88
28/04/88
28/084 /86
PB/04/88
28/04/88
68/84/88
©8/04/88
28/04/88
o8/64/88
98/84/86
28/84/88

@8/84/88
P8/04/88
08/04/88
ag /04 /88
B8/04/88
88/84/88
08/04/88
88/04/88
08/04/88

08/04/88
28/04/88
P8/04 /88
28/84/86
@8/84/86
28/84/86

#8/84/86

E25A

1.68E+01

3.60E+@1
1.44E+02
& ,96E+93
1.18E+82
8.P0E+20
2.80E+81
9 .0BE+8Q
3.06E+82
8.6Q0E+0]
6.88E+82
3.39E+21

B.70E+03
b.98E+02
E.14E+02
2 _24F+04
3.96E+08
b.92E+00
4 .63E+83
2.85E+91
1.00E-82

2 .00E+00
9.78E+81
1.48E+020
1.83E+0R
1.02E+84
1.13E+01

6.20E-81

SAMPLE
DATE

B8 /04 /88
B8/04 /88
28/84/86
pE/04/86
88/04/86
88/04/88
28/04/88
28/04/68
28/84/86
09/04/88
28/04/88
88/04/886
#8/84/88
B8/04/88
28/04/88
28/04/88
£8/04/66
as/o4 /88
68/84/886
28/84/88
BB /04 /86
B8 /04 /86
DB/04 /86
08/04 /86
08/04/86
B8/04/88
e8/e4/88
28/04/88

£8/04/88
08/84/88
28/84/88
28/84/88
28/04/88

E3LA

2.20E+22
2.90E+002
9.90E+81
1.87E+22
T.94E+23
1.88E+0872
9.08E+B0
1.68E+22
B.BRE+@1
7.24E+082
2.08E+82
2.87E+03
1.96E+082
1.17E+@2
7 .05E+083
1.65E+82
4.42E+02
1 _RIE.Q4

2.76E+Q8
2.19E+01
3.91E+23
4 _BBE+@2
1.08E-22
1.40E+081
1.20E+81
2.69E+21
2.68E+01
4 .BEE+@12

4.33E+00
1.48E+00@
2.07E+01
3.10E+21
2.99E+81

SAMPLE
DATE

28/04/88
©8/84/88
#8/04/86
©8/84/88
08/04/96
08/04/88
88/64 /66
08/24/88
08/04/86
@8/04/88

08/84/88
@8/084/86
©B8/84/86
CEYEYYEY!

P8/84/86
08/84/86
08/04/86

08/84/86
28/04/88

PAGE: 2

E3SA

9.00E+01
5.99E+03
9.80E+81
9.00E+80
3.80E+01
2.0QE+20
3.50E+22
4.76E+01
4. 29E+@2
4.20E+81

6.94E+23
2.39E+82

5.20E+82
2 _.79E+24

1.87E+22
5.80E+83
1.92E+81

1.80E+08
9.8BE+Q1



CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
YANADLIM
ALUMNUM
MANGESE
POTASUM
IRCN
MERCURY
MAGNES
LEADGF
T0X

T0C
CYANIDE
NITRATE
SULFATE
FLUORID
CHLORID
AMMONIU

UNITS

MPN
UG/G
UG/G
UG/aG
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
ue/G
UG/G
uG/G
UG/G
UG/G
LG/G
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/a
UG/G

DETECTION
LIMIT

2.20E+00
6 .8BE-B1
3.90E+021
6.99E-081
E.29QE+2Q
8.08E-01
2.03E-81
1.00E+00
1.00E+00
1.P0E+21
1.82E+0Q
1.98E+00
b.PRE-B1
1.68E+21
b.90E-@21
1.890E+021

6 .00E+29
E . O0E_&1

CaS e T A

1.060E-21
E.90E+008
6.20E-91
1.80E+P8
1.02E+21
1.80E+20
1.90E+82
1.80E+P3
1.23E+00
1.00E+08
5.0Q0E-21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LINMIT

SAMPLE
DATE

08/04/86
89/04/88
68/04/88
08/84/86
B8/04 /86

#8/084/86
¥8/04/88
©8/04/86
0B/84/886
@8/84/86
28/04/88
08/04 /86
88/04/88
08/04/88
88/064/88
08/84/88

08/04/88

E4SA

7.38E+01
4.19E+03
7.00E+01
1.10E+01
3.30E+01

3,09E+02
3.30E+01
3.86E+@2
§.90E+21
4.4T7E+03
2.43E+02
3.93E+82
2.88E+94

2,27E+00
4.81E+03
1.48BE+81

8.39E+21

SAMPLE
DATE

@8/04/86

P8 /94 /86
28/84/88
@8/94/86
B8/04/86
B8/04/68

68/04/88
08/84/88
28/84/86
88,/04/66
@8/04/86
#5/@84/88
P8/84/86
@8/84 /66

MDD faalan
Lt i v v

68/04/86
68/24/86
@8/24/86
08/04/88
26/04/88

08/04/88
P6/04/86
@8/04/86
©8/04/66

EESA

1.60E+081

8 ,30E+01
b.99E+B3
9,10E+01
1.90E+81
3.76E+21

2.77E+02
3.30E+01
3.82E+82
4.30E+01
4.82E+83
2.78E+82
3,98E+82
2.73E+04

1T TEC.OA

R =g )

2,.73E+20
4 . 68E+903
1.683E+21
1.08E+23
8.89E+01

2.8TE+00
3.86E+00
1.87E+08
7.74E~20

Lobokwwé
4.3¢1F - 801

weABrE g

SAMPLE
DATE

07/30/86
#7/38/86
@7/3@8/886
97/38/886
87/30/86
07/30/88
@7/30/886
@7/306/86
©7/30/988
P7/30/66
27/30/88
27/30/86
67/30/68
87/30/88
®7/30/88
@7/30/88

87/308/88
@7/3@/86
e7/32/86
97/38/88
87/30/88

ﬁ?fﬂ
@

1.20E+00
3. 78E+021
2.39E+02
4.97E+23
1.7BE+22
1.38E+081
2.26E+02
1.87E+@2
2.89E+22
2,32E+02
1.99E+23
1.18E+82
1.29E+24
3.03E+02
9.11E£+02
3.37E+04

b.23E+008
B.P3E+@3
i.36€E+02
B8.20E+0D
8.46E+81

SAMPLE
DATE

o7/38/88
B7/30/86
87/30/868
87/30/88
87/38/86
87/30/86
67/38/86
67/38/88
07/30/88
@7/30/88
67/38/88
B7/30/86
@7/36/88
67/36/88
a7/38/88
87/36/86
67/36/88
07/30/88
97/39/88
97/30/86
87/30/88
87/38/88
07/308/88
97/30/88

87/38/86

PAGE: 3

E7DA

1.39E+02
4,42E+03
1.12E+22
1.90E+81
8.70E+01
2.20E+01
2.Q04E+82
9.60E+01
8.27E+02
4.70E+21
7.88E+03
3.11E+82
8.99E+082
2.87E+24
1,.38E+01
1.17E+28
4 ,97E+23
2.92E+21
1.78E+21
1.62E+22
1.30E+082
1.86E+21
8.81E+928
1.83E+00

6.20E-81



CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARTUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VAHADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
TOX

ToC

UNITS

uG/G
UG/G
UG/e
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/a
UG/G
uG/a
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5.82E-01
3.08E+01
6.00E-91
6 .0RE+08
6.¢RE-21
2.08E-21
1.02E+00
1.02E+28
1.82E+01
1.00E+00
1.00E+008
5.92E-91
1.828£+81
1,60E+81
E.o0E-81
1.00E+91
b.o0E+00
1.80E-31
b .UBC+00
6.@eE-21
1.89E+00@
1.20E+21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

87/30/86
87/306/88
@7/3e/86
87/30/88
67/308/88
07/3e/88
067/38/88
87/30/88
27738/86
97/30/86
07/38/88

07/308/88
@7/30/88
@7/30/88
@7/38/86
87/38/88
87/30/88
87738786
67/30/86
87/30/86
27/30/88

ETLA

DIE+RB
.BOE+@1
.85E+82
BBE+03
2.7BE+02
8.00E+09
4.33E+02
1,.72E+81
3.17E+22
3.29E+822
3.94E+83

L BN

4 . 72E+21
1.14E+84
2.60E+02
9.10E+92
3.62E+04
8.22E+00
3.89E+83
3.48E+022
2.74E+81
2.9BE+02

SAMPLE
DATE

07/30/886
07/30/88
87/308/88
©7/30/86
07/308/86
07/38/88
87/30/88
©7/30/88
©7/30/88
@7/36/88

67/30/86
87/30/88
87/30/88
87/30/88
07/30/86
07/30/86
97/32/88
@7/38/86
@7/30/88

E7SA

1.11E+82
4.43E+23
8.20E+@1
9.80E+20
3.90E+81
9.00E+00
2.2RE~+22
4. 90E+D1
8,66E+02
4.40E+31

4.67E+93
2.33E+82
6.63E+02
1.95E+04
6.70E-81
3.47E+83
1.83E+01
8 .49E+20
9.18E+&1

SAMPLE
DATE

27/308/88
o7/3¢/86
87/30/86
87/38/88
87/308/88
87/36/86
@7/308/88
@7/36/88
07/306/86
07/38/86

o7/308/88
a7/38/86
87/30/86
27/38/88
87/38/886
87/3¢/886
07/30/88
87/36/88
07/308/88

EBDA

.30E+21
.88E+23
.90E+21
.10E+21
4.680E+01
7.82E4008
2.79E+02
4.,92E+01
b.36E+02
8.40E+01

Lol JF N T

8.24E+03
2.710E+82
b.bSE+@A2
2.79E+94
8.60E-01
4 .4bE+923
1.850E+81
b.80E+08
9.87E+81

SAMPLE
DATE

97/30/88
97/306/88
P7/36/86
P7/36/86
67/30/86
©7/30/88
07/38/88
B7/30/86
87/36¢/86
©7/308/86

87/30/68
27/38/88
87/30/88
B7/38/88
87/38/86
P7/30/88
@7/308/88
@7/30/86
@7/30/88

PAGE: 4

EBSA

B8.40E+d1
4,.18E+03
B.6RE+01
1.202E+81
2.72E401
2.02E+02
2.28E+02
3.90E+01
65.BBE+92
5.66E+01

6.74E+03
2.91E+02
6.81E+0Q2
2.81E+84
2.90E-01
4,83E+083
8.88E+008
4 . BRE+0D
1.@6E+82



CONSTITUENT

NAME

STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMHUM
MAHGESE
POTASUM
IRON
ARSENIC
MERCURY
THALTUM
MAGNES
LEADGF
METHYCH
BUTBENP
TOX

T0C
NITRATE
SULFATE
FLUORID

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
uG/a
UG/G
uG/c
UG/G
UG/G
UG/G
UG/G
UG/a
uG/G
uG/G
UG/G

DETECTION
LIMIT

3.00E+01
b.oPE-21
5.00E+Q0
8 .98E-01
2.80E-21
1.00E+08@
1.90E+0@
1.90E+21
1.00E+29
1.00E+20
B.oeE-@1
1.60E+@1
6.00E-021
1.008E+21
6.2eE+28
b.90E-01
1.08E-01
1.9¢E+908
6 .0QE+20
&.00E-01
1.82E-92
1.00E+@0
1.90E+002
1.20E+21
1.00E+90
1.90E+80
1.00E+28

S0IL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©7/23/88
87/23/88
@7/23/88
67/23/88
87/23/88
@7/23/88
87723786
87/23/86
87/23/88
©7/23/88
@7/23/88
87/23/88
©7/23/88
87/23/86

67/23/68
87/23/86
07/23/88

87/23/88
87/23/88

E9DA

1.04E+82
4.64E+23
8.20E+21
1.00E+31
3.00E+021
1.00E+81
2.48E+@2
4.90E+01
6.82E+22
4.72E+01
6.26E+@3
2.6BE+02
£.76E+02
2.4GE+24

b.80E-©1
4 .69E+93
1.11E+21

1.18E+01
1.22E+82

SAMPLE
DATE

87/23/088
87/23/88
©7/23/88
©7/23/86
@7/23/88
07/23/88
07/23/88
87/23/88
87/23/88
@7/23/88
@7/23/88
p7/23/88
B7/23/66
@87/23/88

©7/23/88
87/23/88
97/23/88

07/23/88
87/23/88

E9SA

8,80E+01
4.6BE+03
9.00E+681
1.12E+81
2.60E+Q1
8 .00E+09
2.32E+92
3.30E+21
6.83E+02
4 .80E+@1
6.67E+83
2.83E+02
b.20E+02
2,.69E+24

2.76E-21
4.82E+83
1.04E+81

4 .00E+28
9.90E+01

SAMPLE
DATE

67/23/88
p7/23/88
©7/23/88
07/23/88
@7/23/88
©7/23/88
©7/23/88
87/23/88
@7/23/886
97/23/88
97/23786
27/23/886
@7/22/86
27/23/886

27/23/88
87/23/88
07/23/88

@7/23/88
©7/23/88

E18DA

1.10E+02
4.47E+03
9.2BE+20
1.02E+01
3.10E+081
7.00E+020
2.21E+82
4,90E+p1
4.43E+02
4.82E+81
8.11E+@3
2.6TE+22
6.B3E+B2
2.44E+24

5.30E-01
4.89E+23
1.18E+@1

6.120E+00
9.05E+081

f

SAMPLE
DATE

87/23/86
87/23/68
67/23/88
#7/23/88
#7/23/88
27/23/88

©7/23/86
87/23/88
87/23/88
@7/23/88
@7/23/88
07/23/86
871/23/88
87/23/88
@7/23/88
p7/23/88
877237886
87/23/86
87/23/86
07/23/88
87/23/86
07/23/88
©7/23/86
07/23/86
87/23/88
07/23/88

PAGE: ]

3.BBE+D1
1.805E+02
6.8PE+83
1.2BE+22
1.10E+901
2.09E+01

2,.29E+92
3.990E+81
3.22E+02
E.80E+21
9.74E+83
2.72E+92
1.24E+03
2.86E+04
E.B7E+0@
2.60E-91
1.38E+020
b.49E+03
8.23E+08
3.00E-22
3.30E+00
2 . 22E+00
8.47E+@1
8.94E+00
4.77TE+88
1.40E+00



CONS ITTUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
S0DIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGHNES
LEADGF
TOX

T0C

UNITS

UG/G
UG/G
UG/G
UG/
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/a
UG/G
UG/G
UG/G
UG/G
UG/G
Ua/6
UG/
UG/G

DETECTION
LIMIT

&.906E-21
6.0RE+QD
£ .89E-21
2.00E-B1
1.00E+83
1.08E+80
1.00E+01
1.9CE+28
1,08E+083
B.@OE-1
1.60E+01
5.GBE-21
1.00E+81
b.@BE+20
1.90E-81
& .00E+20
6.9QE-21
1.A0E+00
1.08E+81

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

a7/23/88
B87/23/88
87/23/88
@7/23/86
$7/23/88

87/23/88
87/23/88
27/23/88
@7/23/668
©7/23/88
©7/23/88
B7/23/88
67/23/88
87/23/88
87/23/86
87/23/88
@7/23/88
87/23/86

9.78E+@1
4.75E+03
8.20E+01
1.10E+@1
1.49E+91

2.24E+82
2.70E+81
1.74E+02
4 .09E+01
6.36E+83
3.16E+02
4 _T4E+@2
2.37E+04
2.3P0E~-1
4 _B0E+03
6.87E+00
1, 4pEL O

6.67E+D1

SAMPLE
DATE

a7/23/86
87/23/88
©7/23/86
867/23/88
B7/23/88
87/23/86
287/23/88
@7/23/88
B7/23/86
87/23/86
@7/23/88
@7/23/86
87/23/88
87/23/86
87/23/66
87/23/88
87/23/88
ar)2a3/88

87/23/88

E115A

1.68E+82
4.77E+03
9.66E+31
1.28E+01
3.60E+01
1.88E+01
2. 29E+02
8.7T0E+01
6.79E+22
6.18E+01
7.20E+83
3.08E+02
8.72E+82
2.74E+03
7.7¢E-81
4.89E+03
1.37E+01

1 AAC M
PR e f =g Y

1.32E+082

SAMPLE
DATE

87/23/86
B7/23/88
87/23/86
@7/23/88
07/23/88

97/23/88
©7/23/88
@7/23/88
67/23/88
07/23/86
67/23/86
27/23/88
87/23/88
p7/23/88
87/23/86
97/23/86
27/23/88

87/23/88

7.90E+01
6.32E+023
9.12E+01
1.12E+01
1.38E+01

2.87E+02
2.82E+01
1.68E+22
4 ,.92E+21
6.82E+03
3.38E+02
E.35E+@2
2.8@E+P4
2.60E-01
4.87E+923
B.59E+22
2.458L+81

5.76E+81

SAMPLE
DATE

p7/23/86
87/23/88
07/23/86
97/23/86
07723788
07/23/88
P7/23/88
87/23/88
97/23/86
87/23/88
87/23/86
#7/23/86
87723788
07/23/86
©7/23/86
87/23/86
67/23/86
e7/23/86

g7/23/88

PAGE: é

1.68E+02
4,97E+83
9.10E+01
1.10E+21
2,.70E+21
7 .98E+00
2.37E+22
4,10E+81
3.84E+02
b.@3E+@1
6 .98E+83
3.28E+22
8.79E+22
2.68E+04
4. 40E-01
5 .08E+03
1.95E+81
1.88E+21

1.21E+02



CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SO00IUM
NICKEL
COPPER
YANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENTC
MERCURY
MAGKES
LEADGF
TOX

TOC
NITRATE
SULFATE
FILUDRID
CHLORID

UNITS

MPN

UG/G
UG/G
UG/G
uaysa
uG/G
UG/6
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
Y2
UG/G
UG/G
UG/
UG/G
UG/G
ue/a
UG/G
UG/G
UG/G
UG/G
uG/a
UG/

DETECTION
LIMIT

2.20E+@8
5.00E-061
3.00E+21
6.28E-91
b.QPE+0Q
8.00E-01
2.90E-81
1.6PE+20
1.00E+90
1.09E+&1
1.0QCE+092
1.00E~+00
b.00E-21
1.60E+81
6.0GE-21
1.08E+81
5 .00E+20
E.92E-2a1
1.90E-01
b .0PE+2d
6.08E-B1
1.00E+99
1.20E+81
1.20E+00
1.20E+0@
1.80E+89
1.00E+20

SOYL. SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

87/21/86
07/21788
87/21/88
©7/21/88
27/21/88

67/21/86
87/21/88
87/21/86
87/21/88
07/21/88
87/21/88
B7/21/88
67/21/88

27/21/88
©7/21/886
27/21/66
67/21/88
e7/21/88

7 .00E+01
6.2bE+83
B.40E+01
1.22E+21
9.00E+03

2.74E+02
1.70E+01
1.13E+082
b.20E+81
6.5BE+@3
3.15E+82
6.24E+02
2.67E+D4

3.90E-21
4, 92E+03
8.0PE+08
1.06E+Q1
1.27E+82

SAMPLE
DATE

87/21/86
#7/21/86
07/21/86
07/21/86
@7/21/88
87/21/88
07/21/88
87/21/86
27/21/86
@7/21/88
B7/21/88
07/21/86
87/21/88
07/21/88
07/21/86
07/21/88

87/21/88
87/21/88
87/21/88
07/21/86
27/21/86

E13LA

9.00E-01
3.30E+81
2.66E+02
4.19E+93
1.46E+02
8.00E+08
1.84E+82
7.88E+D1
1,82E+02
1.76E+@2
1.71E+23
4.6Q0E+D1
7.91E+23
1.82E+22
7.66E+02
2.12E+04

2.80E+20
4.08E+23
1.92E+81
1.b4E+01
4.47E+02

SAMPLE
DATE

@7/21/886
97/21/88
67/21/86
67/21/88
87/21/86

87/21/86
87/21788
87/21/88
@7/21/88
87/21/88
07/21/88
87/21/88
87/21786

87/21/88
@7/21/88
87/21/88
27/21/88
87/21/88

E13SA

8 .P0E+21
4 . 9bE+03
8.70E+01
1.92E+81
9.80E+90

2.96E+82
2.80E+01
1.39E+02
6.80E+81
6.B4E+33
3.78E+22
6.37E+02
2.51E+84

3.08E-01
4.68E+03
3.60E+00
8.20E+00
1.97E+22

SAMPLE
DATE

@7/21/88

87/21/86
97/21/86
87/21/88
87/21/88
87/21/88

©7/21/88
67/21/88
87/21788
@7/21/86
@7/21/88
p7/21/86
07/21/86
87/21/88

AT 1A 108
I eLjOQ

87/21/88
87/21/88
©7/21/88
@7/21/86
97/21/88
@7/21/88
27/21/88
27/21/88
87/21/86

PAGE: 7

1.88E+01

7.90E+01
4.83E+83
8,8B0E+81
9 .00E+B0
1.3QE+01

2.80E+82
2.60E+01
1.71E+82
4.60E+81
6.14E+93
3.28E+02
6.04E+02
2.34E+04

fH A .;am
UL TR

3.00E-01
4.86E+23
6,.70E+00
8.60E+P0
1.80E+92
1.45E+81
3.41E+20
1.00E+00
1.78E+00



CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMKHUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
T0X

T0C

UNITS

uG/G
uG/G
uG/G
UG/G
UG/G
uG/aG
UG/G
ug/G
Uc/6
uG/a
UG/G
UG/aG
UG/G
UG/
UG/G
UG/a
UG/G
UG/G
UG/G
UG/
uG/G

DETECTION
LIMIT

6.9RE-B1
3.88E+021
6.00E~21
6.20E+00
&.80E-01
2.99E-81
1.90E+00
1.02E+20
1.82E+d1
1.22E+00
1.08E+00
b.0GE-B1
1.5Q0E+021
5.00E-01
1.063E+31
5 .0CE+2Q
1.e0E-@21
C.u0E+0D
6 .06E-81
1.22E+00
1.02E+01

SGIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

@7/21/86
87/21/86
87/21/88
87/21/88
@7/21/88

87/21/88
87/21/88
ar/21/86
87/21/88
87/21/88
87/21/88
87/21/88
87/21/88
87/21/88
87/21/88
07 /21786
67/21/88
@7/21/868

8.99E+81
4.23E+03
8.60E+01
9.00E+0D
1.20E+01

2.17E+22
2.70E+01
2.14E+82
4,30E+21
8.10E+83
3.7BE+02
6.31E+02
2.26E+24
4 .20E-21
4 .49E+83
6.590E+00
1.28E+@1
1.66E+@2

SAMPLE
DATE

07/21/88
a7/21/98
87/21/86
&7/21/868
87/21/86
p7/21/88
27/21/88
@7/21/86
07/21/88
@7/21/86
87/21/88
@7/21/88
e7/21/88
87/21/88
87721788
87/21/88
p7/21/86
87/21/86
07/21/88

1.0SE+@2
4.90E+93
9.80E+81
1.90E+81
1.80E+21
4.08E+20
2.64E+022
3.80E+01
2.81E+82
4,40E+01
8.b6BE+03
3.16E+02
6.83E+02
2.46E+24
8.0@E~-p1
6.02E+923
1.B4E+21
b.20E+00
1.69E+02

SAWMPLE
DATE

87/21/88
@7/21/88
07/21/886
@7/21/86
07/21/88
07/21/86
@7/21/88
@7/21/88
@7/21/88
@7/21/86
07/21/88
07721788
87/21/88
@7/21/88
87/21/68
@7/21/88
07/21/86
@7/21/88
87/21/88

E165A

1.73E+02
6.32E+03
1.87E+02
1.10E+21
3.30E+01
1.30E421
2.82E+02
8,8BE+81
B.O1E+@2
6.20E+01
8.57E+03
3.18E+02
7.75E+92
2.79E+24
1.30E+008
5.80E+03
9.72E+08
7 .00E+00
2.15E+02

SAMPLE
DATE

08/08/886
88/06/86
28/06,/88
268/06/88
86/06/86
08/06/86
08/06/86
#8/06/86
88/06 /96
28/86/8€
©8/08/86
©8/26,/88
©8/26/86
08/06/86
#8/08/88
88/96/88
@8/88/88
28/08,/88
08/08/86
@8/06/88
08/08/86

PAGE; 8

E18LA

1.58E+00
1.91E+02
1.18E+03
8,82E+03
4.91E+22
2.80E+01
4,81E+P2
4 .0BE+92
3.66E+02
3.71E+22
8.65E+03
8.20E+01
1.36E+24
1.21E+82
8.99E+02
2.47E+04
1.80E+81
2.95E+03
1.00E+02
2 .OBE+20
7.31E+82



Doy

CONSTITUENT

NAME

COLIFRM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
YANADUM
ALUMHUM
MANGESE
POTASUM
IRON
ARSENIC

~ MERCURY

THALIUM
MAGHES
LEADGF
METHYCH
TOX

TOC
NITRATE
SULFATE
FLUGRID
CHLORID
SULFIDE
AMMONTU
ACETONE
UNKNOWN
MOLSUiE =

UNITS

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
Uc/G
UG/G
UG/G
UG/a
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/a
TeYZe

DETECTION
LIMIT

2.20E+98
3.90E+01
b.0BE-91
b.¥0E+22
6.62E-21
2.90E-31
1.00E+92
1.0CE+@0
1.80E+@1
1.00E+00
1.00E+00
5.82E-21
1.50E+21
6.20E-B1
1.@8E+21
65.00E+23
5.80E-81
1.00E-21
1.08E+00
6.20E+00
E.82E-21
1.90E-02
1.00E+00
1.028E+P1
1.08E+00
1.08E+08
1.00E+00
1.00E+20
1.00E+21
5.00E-21
Q.P2E+00
@.00E+00

wabsk 4R
pe AE .

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

28/06/86
28/06/86
28/06 /86
@8/06/86
28/08/88
08/068/86
08/06/86
©8/86/88
28/06/88
28/06/068
#8/06/86
88/08/88
#8/066 /86
68,/06/88
08/06/886
28/28/88
©8/06/86
88/08/88
@8/08/88
£8/06/86
06/28/88

¢8/08/86
28/26/88
85/08/88
08/06/86
#8/28/88

E16SA

1.88E+081
3.90E+021
2.682E+02
b5.58E+03
1.36E+92
1.30E+01
7.80E+@1
8.89E+01
2.69E+82
7.40E+01
1.19E+23
4 .80E+01
7.13E+83
2.13E+22
5.8BE+82
2.63E+03
4.32E+08
3.9BE+81
1.08E+020
4.69E+013
2.98E+01

1.9BE+92
1.77€E+061
1.19E+20
3.66E+00

2.10E+09

SAMPLE
DATE

268/16/88
86/16/86
26/16/88
#8/18/88
©68/16/86
26/18/86

@8/18/86
06/16/88
06/16/886
96/16/88

B6/16/88
86/16/88
28/16/88
©8/16/68

@a/18/88
06/18/88

B6/16/86
28/16/68

W1DA

4.10E+01
1.17E+82
8.44E+03
1.24E+02
8.00E+00
1.80E+21

3.61E+02
3.40E+21
3,99E+02
2,80E+01

7.88E+83
3,18E+02
8.26E+82
2 .GRE+04

1.19E+28
2.22E+00

2.80E+20
8.86E+01

SAMPLE
DATE

08/18/88
86/18/88
96/16/88
068/18/88
66/18/88
©6/18/88
08/18/86

26/18/88
28/16/88
28/18/86
98/16/88
08/16/88

©8/18/88
06/168/86
06/16/88
©6/16/88
#6/16/86
#8/16/88
28/16/88

#6/18/886
26/18/88
28/16/86
96/16/88
26/16/86
26/18/88
ga/16/88
25/16/86
26/16/88
#6/16/88

WILA

2.4CE+D3
2.90E+00
4.BQE+21
2.42E+02
9.30E+@1
8.17E+23
2,22E+02

1.70E+01
4 ,ADE+21
5.83E+92
1.96E+922
1.87E+03

8.68E+81
§.22E+83
2,21iE+22
2.84E+02
7.46E+03
3.40E+08
4.28E-21

2.04E+01
7.47E+01
4.67E+02
1.06E+91
3,31E+01
2.80E+20
6.82E+02
6.70E+©2
6.40E+02
1.66E+93

SAMPLE
DATE

e6/16/88
p8/16/88
+8/16/88
86/18/86
©6/16/86

s8/18/88
©6/16/88
e8/16/88
28/16/88

66/16/86
28/18/86
28/16/88
26/16/88
P6/168/88
06/18/86

08/18/88

PAGE: 19

W1SA

9.20E+91
4.00E+23
8.02E+@1
8.P3E+0D
8.00E+00

2,4b6E+22
1.80E+01
1.47E+02
4.60E+21

6.46E+03
1.96E+02
6.52E+82
2.11E+24
2.69E-21
7.87E+20

4.41E+81
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CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCTIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
SELENUM
MAGNES
LEADGF
PERCENE
TRARDCS
METHYCH
TOX
ToC
CYANIDE
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONIU

UNITS

MPN
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uGc/G
uG/a
UG/G
UG/G
UG/G
UG/a
uG/G
UG/G
UG/G
UG/G
uG/G
UG/G
uG/G
UG/G
UG/G

UG/G

UG/G
UG/G
UG/G
UG/
uG/G
UG/G
UG/

DETECTION
LIMIT

2.20E+9@
5.98E-01
3.00E+81
5.00E-81
5 .00E+00
8 .P0E-21
2.00E-21
1,20E+00
1.20E+00
1.00E+21
1.08E+00
1.086E+~00
6.83E-81
1, 00E+@1
1.6QE+01
E.P0E-P1
1.G0E+01
6.00E+98
b.9RE-@1
1.80E-91
6.00E-061
6 .90E+20
B.80E-81
1.00E-092
1,00E-@2
1.80E-02
1.200E+09
1.80E+81
1.20E+80
1.00E+00
1.98E+00
1.08E+20
1.00E+00
1.00E+21
6 .00E-81

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©6/23/86
98/23/88
28/23/86
@8/23/88
86/23/886
26/23/88
26/23/88
26/23/88
26/23/88
28/23/88
@a/23/88
86/23/88
©8/23/86
88/23/88
88/23/88
268/23/88
08/23/68

08/23/88

06/23/88

25/23/86
#8/23/86

W2DA

1.00E+00
7.40E+01
3.98E+82
4.84E+03
1,78E+82
8.00E+Q0
1.31E+02
1.10E+02
5.29E+Q2
1.03E+03
2.23E+23
4.30E+21
1.80E+91
1.06E+94
1.18E+03
7.09E+82
2.34E+24

8.78E+08a

4 .93E+@1

9,80E+00
9.06E+01

SAMPLE
DATE

26/23/886
06/23/88
£6/23/88
06/23/86
©6/23/86
©6/23/86
08/23/86
86/23/88
©6/23/86
©6/23/88
@6/23/86
£8/23/88
$6/23/86
86/23/88
26/23/88
08/23/88
868/23/88
06/23/86
©6/23/88
2e/23/88
26/23/88

28/23/88
@8/23/86

28/23/88
08/23/88
26/23/88
B68/23786
86/23/88
06/23/88
06/23/86

@6/23/88

W2SA

4 .JBE+00
1.680E+90
1.58E+82
8.46E+92
9,34E+03
4 .86E+022
1.90E+01
1.64E+82
1.47E+02
1.39E+83
4.70E+23
3.94E+23
8.00E-01
2.68E+01
1.78E+24
6.74E+83
7.27E+82
4.66E+24
6.49E+00
2.29E+01
8.60E+00

1.68E+22
8.60E+R@

4 ,8BE+91
2,.23E+92
1.04E+00
2.28E+01
2.04E+81
3.68E+08
8.26E+20

4.40E+00

SAMPLE
DATE

09/16/88

29/16/88
29/10/86
29/19/88
29/10/86
29/1¢/86
29/10/88
29/18/886
29/18/96
09/16/88
29/108/886
99/10/88

29/18/88
29/108/88
89/18/88
29/106/88

29/18/88
29/16/86

@9/108/88
29/16/86

29/10/88
23/16/88

29/19/86
B9/1@8/88

29/16/88
#9/10/88

WaDA

1.68E+01

3.7¢E+01
1.656E+922
6.04E+03
9.20E+21
8 .80E+20
2.20E+B1
7.80E+20
3.34E+02
1.B8E+82
7.01E+82
1.99E+021

6.30E+93
4.86E+02
4.4R0E+92
1.92E+04

1.31E+00
3.47E+03

3.16E+01
1.20E-02

1.20E+80
4.86E+@1

4. 70E+PD
1.39E+02

2.60E+01
6.90E-@1

SAMPLE
DATE

09/10/86
99/10/86
#5/129/88
69/18/86
69/18/886
29/18/88

89/16/86
09/13/88
29/10/88
29/18/88
29/18/88
09/10/88
@9/10,86
#9/18/88
09/12/86
v9/10/88
¢9/10/88
29/10/88
09/10/88
93/106/88
@9/12/88
#9/10/88
@9/10/88
09/10/88
29/10/86
29/18/88
29/18/86

89/10/86
09/10/886
89/16/86
89/18/88
09/10/86

PAGE: 11

W3LA

1.60E+91
3.90E+80
2.28E+92
2.49E+82
7 .6RE+33
2.98E+82

1.38E+82
8,80E+01
1.44E+063
1.6B6E+23
6,.B4E+83
7.00E+01
8.40E+01
1.89E+04
1.79E+83
6.48E+02
2.30E+04
2.66E+20
9.38E+00
68.09E+00
2.82E+93
2.42E+02
1.10E-81
4.00E~02
4.00E-02
6.20E+00
1.63E+082

9.94E+00
1.42E+00
8.3BE+08
3.00E+01
3.20E+00



CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
S0DIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUNMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGHES
LEADGF
TOX

TOC

URITS

UG/G
Us/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
ue/a
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
uG/G
UG/G
Y
UG/G
UG/G

DETECTION
LIMIT

6.00E-01
3.00E+01
b.9BE-81
E.00E+202
&.90E-21
2.Q0E-01
1.00E+@0
1.20E+020
1.00E+81
1.20E+909
1.92E+¢8
6.9QE-021
1.28€£+01
1.60E+21
5.0QE-01
1.09E+21
6.20E+00
1.00E-21
b.OPE+QG
b.@GE-21
1.80E+20
1.00E+21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

29/10/66
89/16/88
29/18/86
89/16/88
89/1¢/68
89/18/886
G9/18/86
29/18/88
@9/16/88
®9/18/86
25/10/86
29/18/886
89/18/688
29/108/88
29/18/88
99/10/88
09/10/88
29/12/88
#9/10/88
69/18/88
@9/10/88
09/18/88

W3SA

2.90E+20
9.40E+Q1
4.13E+22
8.3BE+@3
2.60E+02
9.00E+00
9.290E+01
8.20E+01
6.87E+02
1.82E+23
2.68E+R3
b.2GE+D1
1.42E+01
1.10E+24
2.72E+@3
8.97E+02
2,83E+04
1.28E+@1
3.84E+023
9.20E+81
1.20E+2@
1.18E+22

SAMPLE
DATE

#9/18/86
95/18/88
©9/10/88
29/10/88
29/12/86
29/18/68
29/18/86
09/12/88
29/18/88
@9/10/886

89/18/86
29/18/88
89/18/86
29/108/86
BS/18/86
@9/10/88
29/18/66

29/18/86

W4DA

1.80E+82
3,36E+03
8.30E+81
8.00E+20
1.80E+21
8.00E+02
1.87E+82
8.28E+01
5.88E+02
2.70E+81

4,22E+03
1.93E+22
3.92E+92
1.70E+24
8.10E-01
3.68E+03
2 .98E+@1

G.07E+081

SAMPLE
DATE

99/18/88

99/18/88
69/18/88
89/18/88
99/18/88
89/10/88
09/18/88
@9/10/88
99/18/88
09/10/86
09/10/88

99/18/88
29/18/88
29/18/88
29/18/88
69/18/86
#9/10/88
89/10/886

29/18/88

W4SA

8.Q0E-21

2.14E+02
4,.22E+03
g, 70E+01
8.02E+0@
b.@8E+D1
2,.39E+01
1.97E+02
1.22E+92
1.29E+23
1.18E+82

6.83E+23
3.18E+D2
4.78E+82
2.11E+04
7.44E-91
3.49E+83
1.42E+21

7.89E+91

SAMPLE
DATE

69/10/86
29/10/86
59/18/88
29/10/88
29/10/86
89/108/88
09/10/88
p9/10/868
29/1¢/88
29/10/86

09/16/88
#9/10/88
29/12/86
29/10/86
@9/10/88
29/10/86
89/10/88

89/109/86

PAGE: 12

WeDA

1.10E+82
4.04E+93
8.70E+81
7 .BOE+20
1.48E+01
3.00E+00
2,@8E+p2
6.20E+01
6.94E+92
3.90E+81

4.77E+83
1.685E+02
4, EQE+G2
2.05E+94
1.88E-21
3.81E+03
9.90E+00

b.6BE+&1



CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARTIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
YANADUM
ANTIONY
ALUMNLM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGHES
LEADGF
T0X
TOC
NITRATE
SULFATE
CHLORID
SULFIDE

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/a
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/
UG/G
UG/G
UG/G
uG/a
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/

DETECTION
LIMIT

2.20E+00
6.20E-81
3.80E+01
5.80E-281
5.00E+0d
6.00E-81
2.80E-01
1.80E+00
1.00E+00
1.9BE+81
1.80E+00
1.2@E+00
5.00E-81
1.00E+81
1.50€+01
6.08E-01
1.00E+01
b.B3E+88
6.00E-81
1.80E-~81
6.90E+03
5.80E-81
1.02E+26
1.00E+81
1.96E+20
1.08E+20
1.0PE+26
1.08E+21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

89/10/88
89/18/88
89/108/86
09/18/88
09/12/88

£3/10/886
89/10/88
29/12/88
29/108/88
25/10/86

#9/10/86
#9/18/86
69/10/88
29/10/88
29/10/88

£9/18/86
29/12/88
29/18/88
05/10/88
89/18/86

WELA

3.00E+00
1.76E+@2
2.68E+02
4.79E+03
2.34E+22

4 .T6E+02
1.38E+92
1.11E+23
1.48E+03
4.14E+23

8.78E+081
1.74E+924
2.92E+02

8.89E+02
2.22E+84

1.13E+81
2.28E+03
4 ,.48E+02
4 ,70E+00
2.16E+92

SAMPLE
DATE

23/10/88

29/18/88
89/10/88
89/10/86
89/10/86
09/15/88
09/10/88
29/10/88
#9/108/88
69/18/88
89/108/88

#9/10/88
@9/10/86
29/16/88
aa/1a/86
29/16/88
09/10/88
29/18/88
89/18/88

09/10/88
09/18/86
09/18/88
29/18/88
#9/16/86

WESA

1.80E+01

1.60E+02
3.87E+23
7.10E+21
7 .90E+08
3.60E+21
1.70E+21
1.83E+@2
1.26E+82
9.26E+02
4,.20€+01

7.68E+@3
1.88E+@2
6.8BE+@2
2.1RE+@4
6.20E-01
2.80E-01
4.23E+23
2.6TE+21

3.93E+01
3.23E+00
2.66E+00
1.18E+00
2.49E+01

SAMPLE
DATE

09/12/88
89/18/86
29/18/88
29/10/86
29/18/886

09/10/86
09/18/886
89/10/88
99/18/88

29/12/86
29/18/868
29/10/68
@9/10/88

069/10/88
29/18/86
09/18/86

09/18/88

6.30E+01
4. .20E+03
8.02E+a1
7.00E+80
1.6PE+81

1.82E+92
2.30E+01
2.32E+02
3.20E+21

4,38E+23
2,22E+02

3,78E+082
2 _17E+04

2.01E-021
4.26E+83
1.28E+21

2.61E+01

SAMPLE
DATE

89/18,/96
89/18/82
09/18/08
03/10/88
09/12/88

#9/10/88
29/18/88
29/18/88
29/16/88

89/18/88
£9/10/86
69/16/88
#9/10/84

29/18/88
ﬂsflofas

©9/10/88

PAGE: i3

WESA

4,90E+81
3.91E+83
b.90E+@1
8.02E+02
E.00E+00

1.80E+02
1.6@E+01
1.99E+82
3.40E+01

4.31E+83
2,08E+02

4,29E+02
1 _QAE.04

3.88E+03
3.6QE+20

1.42E+21




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SOOIUM
NICKEL
COFPER
YANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
LEADGF
T0X

TO0C
NITRATE
SULFATE
CHLORID

UNITS

DETECTION
LIMIT

2.20E+00
5.00E-21
3.00E+01
E.28E-921
E.93E+02
8.90E-01
2.90E-21
1.82E+00
1.80E+20
1.8QE+81
1.00E+@3
1.¢0E+00
6.00E~21
1.82E+@1
1.68E+01
6.90E-21
1.99E+91
E.@00E+02
6. D0E-O1
i.0BE-1B1
5.08E-01
1.02E+08
1.98E+01
1.20E+09
1.00E+00
1.00E+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

98/25/86

06/25/86
26/26/88
86/25/88
06/25/88
98/26/86
88/25/88

88/26/88
88/26/88
86/26/88
26/26/886

88/25/86
06/25/88
©6/26/86
26/26/88
06/26/88
06/26/86
66/26/88
26/26/86
86/26/88
08/25/86
256/26/886
§8/26/88

W7DA

2.18E+02

3.28E+01
7.10E+81
1.00E+04
1.093E+02
9.00E+00
2.70E+01

1.69E+82
3.30E+01
1.84E+02
3.72E+01

1.8bE+04
4.43E+82
1.87E+23
2.78E+04
8.20E+2D
?2.20E-81
1.78E+021
2.30E+00
1.49E+981
3.14E+08
2 .87E+20
3.32E+02

SAMPLE
DATE

26/26/88
26/26/86
@8/25/88
@6/25/88
06/25/88

08/26/88
08/25/86
28/26 /88
88/25/88

28/25/88
@8/25/88
08/26/88
©8/26/86

26/26/88
86/25/68
86/26/88
08/25/86

WISA

6.32E+@81
3.18E+03
6.30E+D1
6.98E+02
1.42E+0]

1.94E+02
b .9PE+D1
2.74E+02
3.60E+21

4,.37E+23
1,98E+82
3.8BE+@2
1.71E+04

b.30E-81
4.40E+00
1.20E+00
&§.88E+01

SAMPLE
DATE

©68/25/88
©6/26/86
28/25/88
®6/25/88
968/25/86
068/26/86
08/26/868
06/26/86
©6/25/88
©6/26/88

28/26/88
86/26/88
#8/25/86
@8 /26/86

98/26/80
98/25/886
28/26/88
26/26/88

9.80E+01
4.83E+03
9.40E+01
1.80E+021
2.50E+81
4 .08E+08
2.84E+02
E.80E+81]
4.26E+@2
8.00E+01

5.93E+03
2.77E+02
6.31E+92
2.74E+04

7.80E-21
1.69E+01
6 .80E+03
8.19E+21

SAMPLE
DATE

068/26/86
p8/26/88
06/26/86
©6/26/86
26/26/86
08/25/88
#8/25/88
26/25/88
28/26/88
#8/26/88
86/26/86
06/26/86
06/25/86
26/26/86
©8/26,88
06/25/88
@6/25/86

#8/26/88
©8/26/86
88/26/88
28/26/86

PAGE: 14

WBLA

1.93E+00
9.30E+01
3.14E+02
5.61E+83
2.11E+02
8.00E+08
2.98BE+02
1.48E+02
6.43E+02
8.80E+02
3.23E+03
6.00E+021
4,10E+01
1.29E+84
3.32E+02
1.24E+03
3.67E+04

1.89E+01
1.88E+82
1.78E+81
2.73E+02



CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPFPER
YAHADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
T0X

TOC

UNITS

UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/q
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uGc/G

DETECTION
LIMIT

b.03E-21
3.00E+01
5.00E-P1
E.80E+09
6.00E-21
2.00E-21
1.860E+088
1.03E+23
1.80E+Q1
1.08E+Q0
1.20E+00
§.08E-p21
1.28E+01
1.60E+@1
b.28E-81
1.90E+81
b.98E+0B
1.80E-B1
b.0CE-21
1.00E+08
1.82E+01

SOIL SAMPLE ANALYTICAL RESULTS ABOYE DETECTION LIMIT

SAMPLE
DATE

28/26/88
86/25/86
66/25/88
P8/25/88
06/25/88
86/25/86
08/26/88
08/25/86
88/25/86
26/25/86
B6/25 /88
06/25/88
86/25/86
06/25/88
28/25/88
@6/25 /A8
86/25/88
28/26/88
28/25/88

WBSsA

1.34E+22
4.81E+23
1.82E+@2
1.1RE+21
2.90E+81
9.90E+2¢
2.76E+02
8.608E+P1
6.21E+82
7.30E+81
1.30E+01
8.30E+03
3.01E+02
6.46E+@2
2.70E+24
1.28E+00
1.61E+01
2.20E+00
1.12E+02

SAMPLE
DATE

66/16/86
#6/18/88
#6/16/86
86/16/86
868/16/88

26/18/86
068/16/886
26/16/88
28/16/88

868/16/88
06/16/86
268/16/88
06/16/88
@8/18 /88
26718/88
86/16/886
06/18/88

WIDA

8.98E+01
6.368E+03
8.03E+01
9.00E+00
1.80E+81

2.31E+92
1.88E+@1
2.40E+02
4.72E+01

.4BE+33
.B8E+B2
.16E+@2
.48E+84
- 13E-@1
.8BE+DR
1.60E+20
6.63E+01

M- DT o

SAMPLE
DATE

06/16/86
©6/16/88
©6/16/86
08/18/86
@6/16/88
06/16/86
08/18/88
@8/18/88
868/16/86
26/16/88
26/18/88
86/18/88

06/18/88
©6/16/88
06/16/88
88/16/88
P8 /18788
P8/168/88
26/18/88
26/18/88

WILA

1 .e0E+2a
4.80E+01
2.91E+92
6.93E+03
1.76E+82
1.@2E+21
1.32E+82
1.14E+82
3.09E+02
1.43E+92
1.81E+@3
9.80E+01

9.91E+03
2.83E+02
9,78E+82
2.76E+04
B.14E+2@2

.43E+82
.BBE+28
SAE+22

O

SAMPLE
DATE

28/16/88
28/16/88
28/16/86
26/16/86
@8/16/88
28/18/86
268/16/868
08/18/88
28/16/88
26/16/88

©68/18/88
268/16/88
06/18/86
28/18/88
o8/18788
@6/16/86
©6/18/886
28/18/86

PAGE: 1B

W9SA

1.2BE+02
3.96E+03
7.48E+01
9.20E+00
1.70E+01
8.00E+00
2.29E+02
4.70E+01
6.88E+02
E.00E+01

5.27E+03
2.658E+02
E.61E+02
1.99E+84
3.38E-21

1.30E+921
1.20E+20
1.28E+82



CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRCN
ARSENIC
MERCURY
LEADGF
TOX

T0C
NITRATE
SULFATE
AMMONIU

UNITS

DETECTION
LIMIT

5.80E-21
3.08E+01
b.00E-01
E.0BE+RQ
& .80E-91
2.08E-21
1.eRE+80
1.20E+02
1.00E+21
1.20E+00
1.20E+00
6.BBE-P1
1.82E+01
i1.60E+@1
5.BOE-D1
1.00E+21
b.BOE+DD
b.90E-91
1.,0BE-B1
b.00E-91
1.08E+20
1.28E+81
1.00E+02
1.00E+00
5.90E-91

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©6/18/88

06/18/86
26/18/88
85/18/88
06/18/88
98/18/88
06/18/86
@8/18/88
08/18/88
e8/18788
26/18/88

26/18/86
26/18/86
28/18/88
©6/18/88

86718786
@8/18/88

68/18/88

1.00E+00

9.80E+21
5.4BE+03
9,30E+21
7.00E+28
2.80E+91
71 .00E+Q0
2.47E+82
4 .83E+81
3.08E+92
3.72E+01

U.20E+@3
2.60E+22
1.22E+83
2.19E+24

&.49E-01
2.61E+21

1.93E+82

SAMPLE
DATE

68/18/86
68/18/88
86/18/88
#6/18/86
©8/18/88
06/18/88
©8/18/88
26/18/88
08/18/88
26/18/88
©6/18/86
88/18/88
©8/18/88
26/18/86
06/18/86
08/18/86
66/18/86

V8/18/86
26/18/86
26/18/86
08/18/86

WigLA

2.00E+920
8.70E+21
4.08E+82
B.84E+83
2.9CE+02
8.00E+23
3.24E+22
2.13E+02
4 .,90E+02
7.62E+@2
3.13E+93
1.30E+081
2.80E+@1
1.81E+04
2.B1E+2
1.78E+@3
3.04E+24

b.T4E+20
2.48E+02
2,.86E+0¢
4.12E+02

SAMPLE
DATE

268/18/08
26/18/86
26/18/88
08/18/88
#8/18/86
#8/18/88
66/18/88
26/18/88
28/18/88
@8/18/88
©68/18/88
28/18/88
268/18/86
@8/18/86
06/18/86
268/18/88
£6/18/86
06/18/88
86/18/88
28/18/88

©8/18/88
26/18/88
28/18/88
¢8/18/86

2.090E+90
8.30E+81
4 .99E+02
B.74E+03
2.04E+02
8 ,00E+00
3.19E+02
2.18E+02
4,.75E+82
8.9JE+P2
3.13E+03
1.60E+81
2.68E+01
1.57E+04
2.38E+92
1.82E+@3
3.04E+94
4 . @DE+2D
1.80E-@1
&.19E+00

3.97E+01
2.60E+20
1.60E+20
1,30E+00

SAMPLE
DATE

28/18/86
268/18/88
¢8/18/88
26/18/88
26/18/86
26/18/88
06/18/88
p8/18/88
86/18/86
©8/18/68

98/18/66
08/18/86
06/18/86
28/18/88

06/18/88
@6/18/88

#6/18/88

PAGE: 18

W1lDA

1.30E+02
E.24E+£3
9.60E+81
9.00E+28
2.20E+01
9.00E+080
2.66E+92
E.90E+01
2,99E+02
3.88E+21

6.84E+03
2.91E+02
7.66E+02
2.33E+04

6.13E-91
1.94E+81

1.38E+02



CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMTIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
YANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX

T0¢

UNITS

UG/ G
UG/G
UG/G
UG/G
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uc/a
UG/G
UG/G
UG/
UG/G
UG/G
UG/6
UG/G

OETECTION
LIMIT

6.20E-21
3.00E+21
b .BOE-D}
6.2PE+0Q
& .00E-p1
2.900E-01
1.00E+00
1.00E+00
1.00E+D1
1.20E+00
1.00E+92
6.@0Q0E-21
.BBE+«Q1
.BQE+21
.BOE-91
.OBE+91
.BPE+02
. BAE-@1
.BBE-01
1.90E+00
1.0PE+851

O =t O =t O =

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©8/18/86
28/18/88
06/18/88
86/18/88
26/18/88
28/18/886
86/18/86
08/18/88
06/18/86
25/18/88

25/18/88
©8/18/86
P8/18/886
26/168/86
@8 /187868
28718/86
28/18/88
©8/18/86

2.61E+02
4 .41E+03
9.80E+01
1,00E+01
6.40E+01
4 ,.20E+01
2.6TE+B2
1.80E+02
8.03E+82
4,72E+01

8.84E+03
2.668E+22
B.36E+@2
2.30E+04
1 _2EBE+00
4.26E+81
2.60E+0Q0
2.4BE+p2

L L

SAMPLE
DATE

06/18/88
28/18/88
28/18/88
86/18/886
88/18/88
26/16/88
26/18/88
26/18/86
26/18/86
p8/18/88

06/18/86
26/18/88
86/18/88
08/18/86
aa/18/88
28/18/88
26/18/86
28/18/88

i g

willourpu

¢

W12DA

9.8RE+01
6.687E+03
9.10E+01
9.00E+00
2.18E+01
B.PBE+2Q
2,.42E+02
3.6OE+@1
2.84E+02
4,30E+01

8.90E+083
3.14E+82
8.77E+02
2.3BE+04
4 72E-21
1.43E+01
2.3BE+00
1.22E+82

L. Ao

SAMFLE
DATE

©6/18/86
©6/18/88
e8/18/88
268/18/88
©6/18/88
@6/18/86
©6/18/88
28/18/86
26/18/68
26/18/86
26/18/86
p8/18/88
96/18/88
28/18/86
06/18/886
26/18/886
©6/18/88
@8 /1R/84
08/18/886
©6/18/88
©8/18/88

[32y Fraty

WizLA

2 .99E+08
6.90E+981
2.74E+02
4.87E+083
1.66E+82
4 .2DE+00
2.36E+92
1.68E+22
3.04E+02
3,86E+02
2.39E+03
1.40E+@1
1.79E+01
1.13E+04
1.88E+32
9,89E+02

2.13E+84
1.28E.0

1.12E+02
1.4BE+21
1,92E+82

SAMPLE
DATE

28/18/86
08/18/88
ve/18/88
26/18/88
£68/18/86
©68/18/86
08/18/88
@6/18/88
08/18/86
08/18/86

06/18/86
26/16/88
26/18/88
26/18/88
#8/18/88
26/18/88

96/18/86

Qu,

lu, ve
s J6

1.81E+82
4 ,.86E+023
8.828E+81
9.02E+00
1.30E+21
2.08E+00
2.81E+02
2.60E+01
2.71E+82
3.82E+91

6.47E+93
3.07E+02
8.88E+22
2.28E+24
a_39E-81
9.16E+20

8.19E+01

E——



CONSTITUENT

NAME

BARIUM
CADMIUM
CHROMUM
SILVER
S0DIUM
NICKEL
COPPER
YANADUM
ALUKMNUM
MANGESE
POTASUM
IRON
MERCURY
LEABGF
ToC

UNITS

DETECTION
LIMIT
6.90E-21
b.QCE+20
8 .20E-21
2.90E-81
1.8CE+20
1.00E+002
1.00E+91
1.00E+20
1.08E+00
b.0CE-21
1.650E+01
6.00E-01
1.60E+81
E.OQE+2D
1.09E-91
5.09E-81
1.820E+01

SOOIl SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE
86/18/88
26/18/88
@8/19/88
86/18/86
¢8/18/86
26/18/88
88/18/86
@68/18/886
26/18/88
66/18/88
08/18/86
06/18/88
26/16/88
@8/18/86
B8/18/88
26/18/86
65/18/88

1.92E+082
6.39E+03
9.00E+21
1.80E+21
1.80E+21
4 .DBE+00
2.BQE+Q2
4 . 49E+01
2.32E+@2
4 5PE+01
7.73E+83
2. T4E+Q2
7 .68E+@2
2,.6Q0E+04
6.1BE-81
1.31E+01
1.31E+@2

PAGE:

18



CONSTITUENT

NAME

COLIFRM
STRONUM
ZINC
CALCTIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
YANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

ToC
SULFATE
FLUGRID
CHLORID
AMMONIU

UNITS

MPN
UG/a
UG/G
uG/a
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
uG/G
UG/6
Ug/G
UG/G
UG/G
UG/G
ue/ e
uG/a
UG/G
UG/G
UG/G

DETECTION

LIMIT

3.00E+00
3.00E+01
6.00E-01
5.00E+00
8.00E-81
2.00E-91
1.00E+09
1.20E+921
1.2CE+00
1.20E+00
b.O2E-01
1.68E+21
5.00E-21
1.00E+91
E.0BE+0D
b .PBRE-B1
b.oRE-21
1.80E+008
1.200E+9Q
1.90E+08
1.00E+0D
b.PPE-21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

84/24/88
24/24/88
04724788
B4/24/88
©4/24786
24/24/88
24/24/86
24/24/86
@4/24/88
@4/24/88
24/24/88
04/24/86
B4/24/886
P4/24/88
24/24/88
04/24/86
B4/24/86
04/24/88
g4/04/28
B4/24/86
04/24/88
84/24/88
©4/24/88

1AB

9.00E+20
3.1BE+91
4.42E+81
8.71E+93
9.60E+81
6.00E-@1
1.00E+01
7.47E+82
& .00E+00
1.6QE+@1
8.90E+01
8.24E+03
3.82E+22
1.92E+23
2.E4E+84
2 .89E+23
3.09E+0D
4 .96E+E0

0 Coac.m1
- WL T

9.86E+Q0
2.02E+20
8.43E+00
1.60E+0D

SAMPLE
DATE

@4/26/86
64/25/86
94/25/86
04/25/86
94/25/86
94/25/868
64/25/86
04/25/88
24/25/68
@4/25/86
04/25/86
P4/25/88
04/265/88

04/26/86

1A19

4.40E+01
8.28E+03
8.80E+@1
8 .00E+0R
8.90E+00
6.22E+02
E.02E+2Q
1.88E+21
7 .00E+21
8.99E+23
3.10E+82
8.92E+082
2.49E+04

SAMPLE

DATE

B4/29/86
B4/29/86
94/29/886
94/29/88
94/29/88
04/29/88
@4/29/88
04/29/86
24/29/88
p4/29/68
24/29/88
24/29/86
04/29/88

B4/29/88

ma tnnloos
WA joof o0

SAMPLE
DATE

B4/38/86
@4/32/68
84/39/08
24/38/88
24/30/86
84/308/86
24/30/86
@4/30/86
04/306/86
84/30/86
#4/30/88
94/38/86
24/308/96

04/32/86

PAGE: 1

1A20

3.30E+81
4.08E+03
7 .299E+81
4,00E+00
4 .DOE+020
3.83E+02
2.00E+Q8
1.20E+21
4 .80E+21
4.6865E+03
2.44E+22
5.62E+22
1.96E+04

2.51E+20



CONSTITUENT

NAME

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODTUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
LEADGF
TOoX

UNITS

uG/c
UG/
UG/G
UG/G
uG/G
UG/G
UG/
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/6
uG/G
UG/

DETECTION
LIMIT

6.9QE-91
B.0O2E-01
b.9BE+QD
8 ,00E-91
2.09E-21
1.90E+00
1.808E+01
1.80E+00
1.00E+00
§.00E-91
1.60E+01
6.Q0E-21
1.99E+01
6 .90E+02
b.00E-B1
1.@RE+00Q

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

v4/32/88
R4/308/88
84/30/68
04/32/86
84/30/86
24/30/88
24/30/88
24/30/88
@4/30/88
P4/38/88
04/30/88
24/30/86
84/32/86
04/308/88
24/30/88

4 .PPE+0D
3.20E+01
6.D3E+£3
8.98E+91
4 .00E+90
b5 .00E+00
8.33E+02
3.08E+008
1.20E+01
4.80E+P1
6.53E+923
2.01E+02
B.B83E+@2
8.81E+93
2.11E4+00

SAMPLE
DATE

24/30/86
R4/30/88
04/30/88
84/30/88
24/30/866
@4/30/88
¢4/30/88
@4/30/88
64/30/86
84/308/88
84/30/86
24/30/86
04/30/86
§4/30/86
04/30/86
04/30,/66

2.09E+03
3.80E+01
5.79E+03
9.00E+01
6.00E+0Q
8 .90E+92@
b.90E+@2
4 OOE+Q0
1.80E+91
b.7RE+@1
b.89E+03
2.49E+02
7.14E+022
2.31E+24
2.89E+98
6.96E+Q0

SAMPLE

DATE

84/30/88

£4/30/86
04/30/68
24/30/86
04/38/86
@4/30/88
24/30/88
04/30/86
04/30/86
B4/30/98
04/32/86
P4/30/86
o4/30/86
04/30/38
24/30/88
24/30/80

1A36

4 .00E+0Q0
3.30E+01
5.14E+213
8.30E+01
5.00E+09
4 . OCE+006
4. 44E+D2
3.00E+00
1.40E+01
6.40E+D1
4.86E+23
2.35E+02
4.34E+02
2.10E+94
2.99E+20
2.690E+08

SAMPLE
DATE

86/21/66
85/081/88
25/01/88
25/01/86
25/01/86
@6/281/86
26/81/88
25/01/88
26/01/86
B5/01/88
#5/81/88
05/81/86
©5/81/88
85/01/86
p5/01/88
£5/081/88

PAGE: 2

1A49

4 .00E+08
2.90E+01
3.47E+82
5.72E+D1
4 .00E+00
65 .0PE+0B
1.81E+22
2.00E+08
0.00E+80
6.60E+01
4,28E+03
1.67E+02
8.12E+82
1.62E+04
2.87E+00
7.16E+00



CONSTITUENT

NAME

COLIFRM
BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

TOC
NITRATE
SULFATE
CHLORID
AMMONTU

UNITS

MPN

uG/G
UG/G
UG/G
UG/G
UG/6G
uG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/
uG/G
UG/G
uG/G
uG/a
UG/G
UG/G
UG/G
uG/6

DETECTION
LIMIT

3.00E+00
6.00E-01
6.00E-01
b.90E+03
8.00E-21
2.00E-91
1.09E+9082
1.20E+01
1.90E+00
1.00E+00
b.RQE-@1
1.60E+91
6.00E-01
1.00E+01
6.08E+20
6.00E-21
B.@CE-B1
1.08E+@9
1. oaak.01
1.00E+Q0
1.20E+Q20
1.8CE+00
6.98E-21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

05/81/86
85/01/66
85/01/88
26/01/88
25/01/88
25/81/86
85/081/886
05/01/86
26/21/88
25/81/86
©5/21/88
65/21/88
BE/31/86

©5/01/86
©5/01/88

3.80E+91
7.56E+03
8.40E+D1
b.92E+20
8.00E+00
4.79E+22
8 .P2E+81
1.30E+91
5.10E+01
6.T7TE+23
2.79E+82
1.93E+23
2.02E+34

2.87E+20
3.16E+P8

SAMPLE
DATE

85/02/88
06/02/88
06/82/88
25/@2/88
06/82/86
26/02/88
#5/02/88
05/02/88
25/82/68
25/02/88
25/02/86
26/02/86
25/82/86
25/82/88
05/22/886
85/082/86
26/02/88
05/92/88
gc/22/88
85/92/88
©5/82/88
25/82/88
85/92/88

2A10

1.10E+93
6.50E-81
4 .OPE+00
& .60E+23
B.42E+01
b .O2E+09
7 .9CE+D@
3.93E+82
&6.00E+00
1.60E+21
4,80E+d81
5 .BBE+B3
2.89E+0@2
9.17E+22
2.04E+¢4
2.18E+9¢
2.30E+00
2.90E+00

T ACC .M
A G TRAL

1.658E+0Q
1.88E+01
1.12E+00
2.42E+00

i

SAMPLE
DATE

05/05/86
85/05/86
05 /85/88
06 /05/886
05/85 /88
86/95/88
25/95/86
05/95/86
95,/05/88
05/06/88
©5/85/88
05 /85/86
05/05/86
05/05/86

05/06/88
265/06/88

AC fac oo

2A16

————

. 8.00E-01

4.90E+01
7.96E+83
8.658E+01
8.00E+00
8.00E+00
4.88E+02
1.18E+21
4.10E+01
E.40E+081
6.9CE+23
2.76E+22
8.38E+92
2.12E+04

3.00E+08
3.60E+00

BT I~ L |
s diTUL

SAMPLE
DATE

95/05/88
05/05/68
95/05/86
96/05/86
05/065/96
05/05/88
96/05/66
05 /06/86
85,/05,/86
25/85/88
©6/05/86
05 ,/25/86
06 /05/86

05/05/86

PAGE: 3

2A28

4 _BRE+D1
5.87E+03
.9PE+D1
.GRE+0D
.GBE+80
.96E+Q@2
.QBE+20
.20E-01
§.20E+01
4 _.65E+83
2.47E+02
6.80E+02
1.99E+04

NoITwn g~

2.41E+90



CONSTITUENT

NAME

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COFPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
LEADGF

UNITS

UG/G
UG/G
UG/G
UG/G
UG/
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.00E-21
b.0oE-21
E.o02E+00
6.09E-01
2.e0E-01
1.20E+00
1.02E+@1
1.e020E+00
1.00E+09
6.00E-01
1.E0E+01
5.02E-01
1.00E+01
5.00E+09
6.00E-21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

85/05/88
95/05/88
85/05/86
05/06/88
95/06/88
05/06/86
©5/05/88
P5/05/68
95/05/88
85/085/88
05/05/88
85/05/86
86 /85/88
¢5/06/88
05/05/66

2A26

6.78E-91
4.20E+81
8.16E+@3
8.38E+01
8.00E+2Q
6.00E+00
4.04E+02
B .0PE+0Q
.10E+91
.39E+Q1
.B1E+@3
.B4E+22
.SOE+Q2
LATE+O4
2.2BE+90

[ R -]

SAMPLE
DATE

e

05 /05/88
25/05/68
@5/95 /86
2% /25 /88
05 /95 /66
@5/95 /88
95 /25788
26 /05 /88
25/05/88
265/05 /88
85/05/88
05/26/88
25/86 /88
26/06/88

2A3@

4,80E+08]1
8.43E+923
9.98E+01
8 .00E+2D
8.00E+03
6.46E+02
b.PBE+QQ
3.10E+01
68 .8RE+01
6.12E+03
2.99E+02
8.45E+D2
2.44E+P4
3.31E+020

SAMPLE
DATE

05/28/88
25/86/88
06/08/66
26/08/88
065/08/88
2E/96/88
85/26/86
06/08/66
06/08/886
P6/06/88
©6/086,/68
25/06/88
06/08/586
25/06/86

3.80E+081
8.68E+83
8.18E+01
8.20E+08
b .0CE+R0
3.T4E+02
E.20E+29Q
1.82E+01
8.12E+01
4.668E+03
3.00E+02
B.06E+02
2.495E+904
1.66E+08

" SAMPLE
DATE

©5/08/86
#5/08/86
25/058/88
85/06/86
£5/06/66
©5/08/88
©5/66/68
25/08/88
25/08/86
@5/06/686
95/08/68
B5/06/86
85/66/86
05/06/68

PAGE: 4

2A40

3.70E+01
B.95E+83
7.708E+81
8.00E+QQ
4. 00E+00
4 .68E+02
4.00E+00
1,.80E+81
8.12E+21
5.11E+83
2.74E+02
8.13E+02
2.24E+04
2.69E+00



CONSTITUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COFPER
YAHADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

T0C
NITRATE
SULFATE
FLUORID
CHLORID
AMMONTIU

UNITS

UG/G
UG/G
UG/G
uG/q
uG/G
uG/a
UG/G
UG/G
UG/G
UG/G
UG/
uG/G
UG/
uG/G
UG/G
UG/
UG/a
UG/G
uG/a
UG/G
uGc/s
UG/G

DETECTION
LIMIT

b.2#2E-B1
6.00E+09
8 .00E-01
2.00E-01
1.00E+02
1.90E+21
1.0RE+02
1.00E+20
6.0RE-01
1.6B8E+01
6.0PE-01
1.00E+21
6.Q@E+Q2
6.9Q¢E-B]1
5.20E-21
1.90E+00
1.20E+@1
1.00E+20
1.00E+92
1.800E+00
1.09E+08
§.20E-91

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LINIT

SAMPLE
DATE

265/07/86
25/07/86
06/07/86
26/07/88
25/07/68
85/07/88
05/07/868
05/087/86
25/07/486
85/07/88
85/07/88
95/07/88
@5/087/86

25/87/86
85/87/88
05/07/86

3AB

3.80E+81
8.48E+23
8.10E+01
6.90E+00Q
7.00E+20
3.09E+02
8.00E+20
2.10E+021
4.70E+01
8.18E+02)
2.48E+02
1.63E+83
2.03E+04

b.99E+Q2
B.85E+09
4,37E+01

SAMPLE
DATE

06/28/88
05/088/86
25/08/86
05/08/88
85/08/86
05/08/886
0E/28/88
®6/28/86
26/28/86
85/28/86
25/908/36
95/08/88
25/08/88

65/88/86
25/88/88
05/08/86

3.80E+01
8.43E+93
8.82E+91
6.0QE+0Q
7.20E+082
4.26E+02
8 .90E+04Q
1.80E+81
5.0PE+21
8.18E+23
2.74E+22
9.14E+02
2.11E+24

6.10E+0@0

3.60E+00

2.30E+01
]

SAMPLE
DATE

95/08 /86
05/28/86
25/08/88
©5/08/86
25/08/86
25/08/86
05/08 /86
05/988/88
05/08/88
05/08/88
05/08/66
25/08/88
05/08/88
05/08/86
©5/88/88
05/08/88
#5/08/86
©5/28/88
25/08/88
©5/868/86
25/08/86
95/068/86

3AlE

3.68E+081
5.53E+03
7.20E+21
8.0Q0E+0@
8.0%E+2Q
4.87E+02
6.00E+00
1.52E+21
6.E0E+21
6.88E+23
2.63E+982
7.54E+02
2.869E+04
4.65E+00
4.23E+00
2.60E+00
1.84E+91
1.05E+00
2.12E+01
1.22E+00
2.04E+00
2.08BE+00

SAMPLE
DATE

©6/09/86
05/29/88
B5/99/86
85/89/66
05/29/886
95/09/86
26/09/66
25/29/86
05/029/686
25/29/86
25/09/886
05/09/66
95/69/88

06/09/86
@5/09/88
05/29/88

PAGE : L3

3A20

4,30E+81
7.45E+83
1.26E+82
E.20E+90
68.00E+00
4.98E+02
6.80E+29
1.7CE+B1
8.80E+81
8.87E+23
3,13E+02
8.92E+02
2.48E+04

6.26E+00
2.25E+00
1.56E+81



CONSTITUENT
NAME UNITS
ZINC uc/6
CALCIUN UG/G
BARIUM  UG/G
CADMIUM UG/G
CHROMUM  UG/G
SODIUM  UG/G
NICKEL  UG/G
COPPER  UG/G
YANADUM UG/G
ALUMNUM  UG/G
MANGESE UG/G
POTASUM UG/G
TRON UG/G
LEADGF  UG/G
TOX UG/G
T0C UG/6

DETECTION
LIMIT

6.00E-01
6.80E+08
& .90E-21
2 .98E-21
1.0@E+o0Q
1.20E+0)
1.900E+020
1.00E+99
§.0RE-21
1.60E+91
5.00E-01
1.8QE+081
£ .00E+29
§.090E-B1
1.00E+00
1.00E+21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

85/29/88
85/89/86
85/03/68
95/09/88
85/09/86
85/09/88
25/09/88
95/09/08
P5/89/88
85/09/88
85/09/86
25/89/88
25/089/88
25/29/88
©5/09/86
06/29/88

3A26

4.20E+81
8.39E+03
9.70E+91
8.82E+00
8.0CE+QD
4.32E+902
5.00E+028
1.60E+21
6.7eE+01
6.68E+03
2.98E+02
8.83E+@2
2.7T1E+04
4.70E+0@
4.40E+00
1.06E+81

SAMPLE
DATE

05/29/86
06/89/86
85/09/96
86/09/86
25/09/86
85/09/86
85/09/86
85/09/86
P5/89/86
#6/09/86
05/65/88
06/09/88
06/09/88
06/09/88

3A3D

4.10E+21
B.D3E+03
8.20E+91
5. OBE+O0
8.90E+08
3.22E+02
4.90E+00
2.10E+01
8.60E+01
4,23E+03
2.40E+01
6.08E+82
2.64E+24
4. 48E+20

SAMPLE
DATE

26/09/88
#6/09/88
25/09/88
85/89/88
@5/09/88
25/09/88
@5/09/86
85/09/88
26/09/86
85/09/88
85/09/88
95/09/88
P5 /09788
06/89/88
05/09/86

3A36

.P0E+B1
.@BE+083
.G0E+@1
.QOE+0d
.BBE+2A
.53E+82
4. B0E+00
1.80E+81
8.30E+21
4.34E+03
2.84E+82
2.70E+082
2.66E+04
4.37E+00
3.12E+08

N~ nw

SAMPLE
DATC

05/09/68
#5/89/86
05/09/88
#5/03/88
26/09/66
26/09/88
95/89/88
26/09/86
p6/09/88
95/89/86
#5/089/86
p5/09/88
25/05/88
05/09/86

PAGE: ]

3A40

————

4.TIE+21
T7.21E+83
9.60E+21
6.20E+08
7.@RE+22
6.62E+@2
4 .0CE+QQ
1.80E+81
8.30E+21
8.84E+Q3
3.14E+02
7.19E+02
2.74E+94
E.E7E+Q8@



CONSTITUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VAHADUM
ALUNNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX

icls

UNITS

UG/G
UG/G
UG/G
uG/G
uG/e
UG/G
UG/6
uc/G
UG/G
uG/G
UG/
uG/G
UG/G
UG/6G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.09E-21
6.20E+20
8 .90E-01
?2.900E-01
1.08E+00
1.00E+81
1.00E+00
1.00E+Q08
6.09E-921
1.68E+21
6.00E-81
1.08E+01
6.00E+08
1.02E-01
b.8QE-81
1.00E+00
1.90E+91

SOIL SAMPLE ANALYTICAL RESULTS ABOYE DETECTION LIMIT

SAMPLE
DATE

85/12/86
e6/12/88
25/12/88
85/12/88
es/12/88
85/12/88
86/12/88
25/12/86
06/12/88
85/12/88
85/12/86
06/12/88
26/12/88

65/12/88
85/12/86

4A5

3.70E+0%
8.20E+03
8.90E+01
6.09E+08
7 .08E+00
4.93E+02
8.00E+0@
1.60E+01
6.30E+01
7.13E+923
2.77E+82
B.8EE+@2
2.21E+04

3.31E+20
5.90E+20

SAMPLE
DATE

96/13/86
96/13/68
265/13/88
©5/13/86
86/13/88
£5/13/88
25/13/98
25/13/86
85/13/86
85/13/86
06/13/88
P5/13/86
85/13/86

@5/13/88

4A10

3,60E+01
5.99E+923
8.0CE+B1
§.0¢E+00
65.00E+0Q
3.83E+02
6.00E+0Q
1.49E+01
4.90E+81
6.61E+23
2.47E+82
7.32E+82
2.87E+24

3.40E+00

SAMPLE

DATE

#5/13/86
85/13/86
85/13/86
86/13/88
86/13/88
05/13/886
95/13/88
96/13/88
26/13/886
05/13/66
95/13/88
96/13/88
25/13/88
85/13/86
06/13/88
#5/13/88

4A15

4.80E+01
5.32E+023
9.00E+61
6.00E+03
9.00E+00
5.13E+22
8.00E+20
4.20E+081
6.8RE+B1
$.82E+23
2.75E+@2
7.90E+02
2.33E+04
1.06E-01
3.00E+Q8
7.20E+08

SAMPLE
DATE

©5/14/88
06/14/86
©5/14/88
P5/14/88
©5/14/86
05/14/88
P5/14/88
©5/14/86
B5/14/88
85/14/88
26/14/86
25/14/88
05/14/86
#5/14/88
95/14/88
26/14/86
06/14/66

PAGE: 7

4A20

.8BE+01
.76E+83
.B0E+D1
8.0CE+00
7 .00E+80
B.19E+02
7.00E+2@
3.70E+01
8.20E+01
8.13E+23
2.97E+92
7.72E+02
2.65E+04
1.10E-81
4_.78E+29
4.,78E+00
1.44E+01

0N



CONSTITUENT

NAME

COLIFRM
2INC
CALCIUM
BARTUM
CADMIUM
CHROMUM
S0DIUM
NICKEL
COPPER
YANADUM
ALUNHUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
T0X
SULFATE
FLUGRID
CHLORID
AMMONEU
N4DWBSA

UNITS

MPN
Ue/G
UG/G
UG/G
uG/6
UG/ G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/e
UG/G
UG/

DETECTION
LIMIT

3.0Q0E+0@
6.09E-91
E.J0E+03
8 .PRE-21
2.00E-91
1.00E+20
1.20E+91
1.00E+908
1.00E+Q8
6.88E-01
1.50E+01
5.90E-01
1.00E+01
b.9QE+23
6.20E-@1
6.00E-01
1.00E+89
1.0PE+00
1.0Q0E+00
1.20E+9D
E.9CE-21
Q.80E+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

85/14/86
B5/14/88
B5/14/88
85/14/88
@5/14/88
85/14/88
25/14/88
@5/14/88
@5/14/88
05/14/86
©65/14/86
05/14/86
@5/14/88
@5/14/88
P6/14/86
p5/14/86
85/14/88

@5/14/88

4A25

3.20E+021
4,.30E+23
8.40E+081
6.QQE+20
b.92E+00Q
2.76E+02
B.BAE+23
1.90E+01
4 .BOE+21
4.82E+23
2.41E+022
4.49E+02
2.31E+04
2.10E+22
2.83E+00
4.40E+08
9.6TE+023

6 .0DE+20

SAMPLE
DATE

@5/14/88
B65/14/086
86/14/86
P6/14/96
05/14/86
#5/14/86
P5/14/86
25/14/88
05/14/88
05/14/86
065/14/88
06/14/86
05/14/86

26/14/86
265/14/88

4A30

4,30E+01
6.63E+23
1.04E+22
6 .00E+20
7.00E+20
8.24E+02
6.B0E+RD
2.12E+021
&8.70E+21
8.80E+23
3.12E+R2
7.684E+082
2.86E+04

4.BAE+00
4 .BOE+00

SAWMPLE
DATE

86/14/86
05/14/88
85/14/88
86/14/86
095/14/886
06/14/88
06/14/88
p6/14/86
85/14/86
25/14/86
£5/14/88
26/14/88
06/14/88

85/14/886
96/14/86

4A36

3.80E+21
4.84E+03
7.80E+01
8.08E+00
8.00E+00
4.04E+02
3.00E+00
1.60E+81%
8.00E+@1
4.98E+03
2.69E+02
6B.67E+02
2.64E+04

3.14E+00
2.8BE+DQ

SAMPLE
DATE

B5/14/86

©5/14/88

25/14/86
85/14/86
P5/14/86
05/14/88
©5/14/88
25/14/88
B5/14/88
05/14/88
P6/14/86
@5/14/88
@5/14/86
P5/14/86
05/14 /88
©5/14/88
©5/14/886
85/14/88
B5/14/86
25/14/88
©6/14/86
¥6/14/86

PAGE: 8

4A40

7.09E+00
4. .40€E+01
6.84E+23
9.32E+21
8 .90E+00
8.00E+00
4 .46E+02
4 .Q00E+08
1.80E+01
8.82E+01
T.73E+23
2.92E+02
B8.61E+82
2.80E+04
4.51E+00
4,17E+00
3.90E+00
1.87E+81
1.265E+00
1.86E+91
1.60E+2)
2.GPE+B8



CONSTITUENY

NAME

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
YANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

TOC
SULFATE
FLUORID
CHLORID

UNITS

UG/
uG/G
UG/G
UG/G
uG/6
UG/G
UG/G
UG/G
UG/G
UG/G
uG/6
UG/C
uG/G
UG/
UG/G
UG/G
UG/G

UG/G

uc/e
LA

UG/G
UG/G

DETECTION
LIMIT

5.0QE-01
b.@JE-21
b.00E+00
6.00E-81
2.20E-21
1.80E+09
1.02E+01
1.00E+DQ
1.00E+80
6.P0E-21
1.50E+21
6.00E-Q1
1.28E+61
6.00E+00
E.GOE-B1
b.0JE-D1
1.92c+00
1.82E+91
1. 995,04
1.02E+20
1.00E+00

SO0IL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

25/16/88
05/15/88
B5/15/88
25/15/88
25/16/86

25/16/88
25/15/68
25/15/98
26/16/06
@6/16/886
©5/16/86
@5/16/88
85/16/66

£5/16/86
@6/16/86
26/16/88

BAB

6.00E-21
4,20E+01
8.83E+03
1.87E+@2
8 .00E+80

6.76E+02
7.2QE+Q0
1.6PE+91
8.680E+21
7.7Q0E+03
3.14E+02
1.00E+@3
2.48E+04

3.46E+20
4,80E+29
1.680E+01

SAMPLE
DATE

26/16/88
©5/16/86
26/16/86
©5/18/86
P6/18/86
#5/18/88
26/18/686
#5/16/886
©5/18/88
©5/18/86
25/18/88
©5/18/88
25/16/88
@5/18/88

85/16/86
06/18/86

6A1D

§.92E-91
4 .00E+01
8.09E+23
7.99E+01
& . 02E+D0
7.09E+20
8.12E+02
8 . DOE+09
1.72E+01
8,.40E+21
8.16E+23
2.92E+22
7.69E+22
2.4B8E+24

2. 46E+00
1.90E+20

SAMPLE
DATE

25/19/88
@5/19/88
25/19/88
85/19/88
05/19/88
25/19/88
05/19/886
©5/10/88
©5/19/886
©5/18/88
05/19/88
B6/19/86
25/18/88
85/19/886
P5/19/88
265/19/88
P6/19/86

8.
6.
T.
8.
8.
1.
6.
7.
1.
a.
5.
2.
8.
2.
1.
2.
3.

GAl5

92E-91
POE+01
STE+D3
BAE+D1
P2E+02
PRE+01
G4E+@2
2OE+0d
GRE+D]
3PE+01
BEE+23
92E+82
T8E+02
44E+04
82E+90
47E+00
TOE+Q8

SAMPLE
DATE

85/19/86
25/19/86
25/19/86
g5/19/26
25/19/86
25/19/86
@5/19/86
05/19/86
25/19/88
25/19/86
25/19/88
95/19/86
?5/19/88

85/19/86
96/19/886

PAGE: 9

BA2¢

4,30E+01
7.23E+@3
9.20E+31
8.00E-00
5 .00E+20
B.92E+82
4 ,0BE+2Q
1.78E+01
7.10E+21
B.94E+02
3.17E+02
T.04E+02
2.71E+24

2.47E+00
8.10E+00



CONSTITUENT

NAME

COLIFRM
BERYLAM
IINC
CALCTIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
YANADUM
ALUMNUM
MANGESE
POTASUM
IKON
ARSENIC
LEADGF
TOX
SULFATE
FLUCRID
CHLORID

UNITS

DETECTION
LIMIT

3.00E+00
6.62E-01
6.90E-81
65.00E+20
8. .oee-01
.OQ0E-21
.BoE+BQ
.BDE+B1
.@BE+RD
.POE+0D
.PBE-Q1
.EBE+D1
.QBE-D1
.QPE+01
.B0E+20
QDE-B1
.P0E-01
.CPE+ 00
1.00E+00
1.00E+00
1.20E+00

O OO bt (e O ek ek ek )

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©5/19/66
25/19/88
85/19/86
©5/19/86
05/19/66
05/19/86
#5/19/88
85/19/86
@5/19/88
05/19/88
85/15/96
965/19/88
95/15/86
©5/15/88

25/19/88
@5/19/86

bA2E

8.00E+00
3.82E+081
6.43E+023
8 .BRE+21
€.00E+20
b.OOE+QQ
3.43E+02
6.00E+00
1.E2E+@1
6.99E+81
4. 43E+23
2.863E+02
4 .68E+22
2.64E+04

2.680E+20
2 ,.P0E+Q0

SAMPLE
DATE

vt

05/19/88
©65/19/88
85/19/88
©5/19/88
@5/19/88
25/19/86
95/19/88
65/19/88
95/19/86
95/159/88
85/19/88
@5/19/88
25/19/88
26/19/88

05/19/86
95/19/88

8 .00E+03
3.70E+01
6.28E+@3
7.60E+01
8.00E+B0
b.O0E+00
4.84E+82
4. 00E+09
1.48E+021
8.70E+01
4.28E+23
2.6BE+02
B.34E+@2
2.39E+04

2.47E+80
2.40FE+00

SAMPLE
DATE

06/28/88
06/208/88
26/20/88
85/20/86
05/208/88
25/20/86
05/20/86
05/20/88
95/28/88
06/208/88
26/20/88
05/20/88
06/20/88
P5/28/88
86/28/88
06/20/06
85/20/88
@5/20/88
@5 /20 /88
95/20/86
95/20/86

+

BA3E

9.00E+00
6.92E-91
3.99E+01
5.63E+23
9.83E+021
8.00E+08
5.00E+09
b.O2E+22
4 .00E+03
1.40E+01
8.20E+01
6.¢1E+23
2.8BE+B2
6.7T6E+02
2.39E+94
1.42E+00
2.87E+00
2.70E+00
1.88E+01
1.54E+02
2.18E+82

SAMPLE
DATE

05/20/86
95/20/88
25/28/88
26/20/88
26/20/88
06/208/88
£5/20/86
05/20/88
95/20,/808
05/20/88
05/26/88
05/20/86
@5/20/88
25/20/88

05/208/86
a5/28/86

PAGE: 19

BA49

¢.08E-01
3.00E+21
3.47E+23
b.80E+B1
4.00E+20
4 . GOE+00
2.38E+022
2 .20E+09
8.00E+02Q
6.20E+21
3.89€E+82
1.94E+92
4.98E+@2
1.71E+04

2.92E+20
§.28E+Q0



CONSTITUENT

NAME

COLIFRM
2INC
CALCIUM
BARIUM
CADMIUN
CHROMUM
SODIUM
NICKEL
COPPER
YANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

T0c
SULFATE
FLUGRID

UNITS

MPN

UG/
uG/G
UG/
UG/G
UG/G
UG/
UG/G
us/e
UG/G
UG/G
UG/G
UG/G
UG/aG
UG/G
ue/a
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

3.00E+00
b .80E-21
6.80E+20
8.Q2E-21
2.00E-21
1.09E+22
1.00E+01
1.00E+20
1.00E+00
5.20E-01
1.6RE+B1
6.0eE-21
1.98E+21
6.0QE+002
6.00E-21
6 .09E-B1
1.90€+92
1.92E+21
1.03E+00
1.00E+09

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

26/21/86
86/21/86
85/21/88
86/21/88
@5/21/686
85/21/86
05/21/88
85/21/86
86/21/86
@5/21/86
65/21/88
25/21/886
06/21/88

@5/21/88
05/21/86
05/21/98

8AB

4.30E+81
7.33E+03
9.60E+21
8.20E+80
9.00E+00
6.73E+02
7.02E+00Q
1.80E+01
&.80E+d1
7.66E+03
3.08E+02
9.31E+02
2.59E+04

3.62E+00
3.50E+00
1.60E+£1

SAMPLE
DATE

#5/21/88
86/21/86
@5/21/88
$5/21/86
85/21/88
26/21/88
05/21/88
05/21/86
@5/21/88
85/21/86
26/21/86
£65/21/88
85/21/88

85/21/66
95/21/86

8AlQ

4.20E+01
8.27E+03
8.70E+01
8.00E+02
7.00E+00
6.77E+02
8. Q0E+00
1.70E+01
8.62E+21
6.94E+03
3.02E+02
T.17E+02
2.39E+04

2.64E+20
4.QGE+BB

SAMPLE
DATE

26/22/98
©6/22/886
@5/22/886
@5/22/86
05/22/88
25/22/88
05/22,/86
096/22/88
06/22/88
05/22/88
95/22/88
86/22/88
85/22/88

©5/22/66
86/22/88

8A1l6

4.30E+21
6.68BE+Q3
1.18E+02
9.00E+00
8.20E+00
6.82E+02
6 .02E+0Q
1.98E+01
8.10E+21
8.13E+03
2.86E+82
7.23E+82
2.60E+24

2.98E+00
1.80E+00

SAMPLE
DATE

06/22/68
P5/22/88
B6/22/68
95/22/86
95/22/86
86/22/88
©5/22/86
86/22/88
85/22/88
865/22/86
86/22/68
05/22/98
95/22/86
@5/22/88
05/22/88
©6/22/86

PAGE: 11

SA28

7.00E+20
4.10E+81
8.90E+0)
7.40E+01
8 .20 20
B.90E+R0
6.72E+02
7.8RE+28
1.8QE+01
8.80E+21%
6.34E+23
2.T4E+02
8.19E+02
2.63E+04
7.13E+20
2.27E+20



CONSTITUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
SULFATE
FLUORID

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG /G
uG/G
UG/G
UG/G
uG/G
UG/G
uG/G
UG/G
UG/G
UG/
UG/G

DETECTION
LIMIT

6.900E-B1
5.00E+Q0
8.00E-D1
2.Q0E-91
1.00£+00
1.990E401
1.20E+20
1.00E+00
5.900E-081
1.60E+21
B.00E-81
1.99E+01
6.00E+Q@
6.90E-01
b.00E-21
1.20E+00
1.00E+290
1.20E+048

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

06/22/88
86/22/88
86/22/88
05/22/886
#5/22/86
95/22/86
965/22/88
05/22/88
26/22/86
85/22/86
85/22/86
05/22/86
£5/22/88

©5/22/88
86/22/88

8A25

3.78E+01
8.32E+93
9.08E+21
8 .00E+0R
8.00E+00
6.42E+@2
6.00E+09
1.79E+81
8.78E+01
6.49E+03
2.T4E+02
B.B1E+@2
2.41E+04

2.67E+90
2.20E+00

SAMPLE
DATE

96/22/886
95/22/86
05/22/86
85/22/66

p5/22/88

06/22/88
06/22/86
05/22/88
85/22/86
05/22/86
85/22/86
#5/22/88
05/22/88
25/22/86
85/22/86
85/22/88
06/22/86
06/22/88

GA30

4.20E+21
5.97E+23
1.08E+82
7.09E+00
8.00E+20
BE.T6E+82
b.POE+OP
1.80E+01
7.20E+081
8.689E+03
3. 44E+22
8.67E+Q2
2.70E+04
2.60E+028
2.68E+00Q
3.82E+00
1.21E+81
1.31E+00

SAMPLE
DATE

©6/23/66
©6/23/86
26/23/66
©5/23/98
85/23/68
95/23786
06/23/88
85/23/86
0E6/23/86
05/23/86
06/23/868
26/23/88
©6/23/86

@5/23/88
P5/23/88

8A36

3.40E+21
4,62E+93
8.10E+01
8.0CE+00
8.0CE+20
3.33E+02
7.80E+90
1.4QE+91
8.90E+ 01
4,29E+83
2.7T7E+02
4 .6BE+02
2.59E+04

2.11E+290
2.1@E+00

SAMPLE
DATE

95/23/88
26/23/886
©5/23/88
05/23/88
©5/23/88
©5/23/88
05/23/88
@5/23/88
@6/23/88
85/23/88
@5/23/88
@5/23/88
@5/23/88

05/23/886
86/23/88

PAGE: 12

8A40

4 .30E+0) -
b.B2E+903
1.09E+02
8.00E+00
8.90E+00
4 .91E+02
7.82E+08
1.92E+21
8.28E+01
7.18E+23
3.48E+22
8.27E+02
2.44E+04

4.07E+900
3.48E+00

i

t-



US Testing Analytical Results - Radioactivity (pci/g)

W1LA
W2LA
W3LA
WaLA
W5LA
W6LA
W7LA
WL A
WILA
W1O0LA
W11LA
W12LA
WL13LA
W14LA
W15LA
W16LA
W17LA

W1SA
W25A
W3SA
W4SA
W535A
W6SA
W7SA
WBSA
W9SA
WI10SA
W11SA
W123A
W13SA
W14SA
W155A
W16SA
W17SA

W1DA
W2DA
W3DA
W4DA
W5DA
W6DA
W7DA
W8DA
WIDA
W10DA
W11DA
W12DA
W13DA
W14DA
W15DA
W16DA
W170DA

Total
Rading

7.03
2.09

6.76

0.63%

0.412

0.813

0.612

1.64

Beta

9140
11800
15400

7230
1050
6120

4570

262
5980
4800

746

411

117
1480

363

223

113

488

187

361

75,

1460
6690
3320
828
378
292
192
545
127
503
198
323

Lo-Alpha

1260
9710
13800

2280
345
1570

1220

52.1
1630
4000

748
679
101
332
133
54.8
41.3
153
42.1



US Testing Analytical Results - Radioactivity (pci/g)

EILA
E2LA
E3LA
E4LA
E5SLA
E6LA
E7LA
ESLA
E9LA
E1OLA
E11LA
E12LA
E13LA
E14LA
E14LA
E16LA

E1SA
E25A
E3SA
E4SA
E55A
E6SA
E75A
E8SA
E9SA
E10SA
E115A
E12SA
E135A
E145A
E15SA
E163A

E1DA
E2DA
E4DA
E5DA
E6DA
E7DA
E8DA
E9DA
E10DA
EL1IDA
E12DA
E13DA
E14DA
E15DA
E16DA

Total
Radign

1.43
11.4

1ISE)

0.764

1.66

9.47

1.72

0.977

Beta

13700
27600
20000

20800

747

4530

13700
3050
4830

907
87%
1970
417
221
197
121
246
196

11¢
233
683

8500
3820

1070
516
427
293
128
151
106
141
10

Lo-Alpha

5480
11300
6210

5110

544

1320

45690
2560
2710
519
456
876
219
16
159
54.6
181
94.4
49.5
66.3
181
365

3940
2320

488
309
179
242
74.6
82,4
44.5
78.6
102



US Testing Analytica’ Results - Radioactivity (pci/g)

1A5

1A10
1A15
1A20
1A25
1A30
1A35
1A40

2A5

2A10
2A15
2A20
2A25
2A30
2A35
2A40

3A5

3A10
JAl5
3A20
3A25
3A30
3A35
3440

4A5

4A10
4A15
4A20
4A25
4A30
4A35
4A40

5A5

5A10
5A15
5A20
5A25
5A30
5A35
5A40

6AS

6A10
6A15
6A20
6A25
6A30
6A35
6AA0

Total
Radi@g

0.32%

0.360

0.446

0.339

0.562
0.487
0.868

1.41

1.10
1.23

Beta

13.2
14.1
13.7
15.4
17.2
15.3

23.2

13.0
14.6
13.6
10.9
16.5
13.0
14.6
18.8

to-Alpha

3.47
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US Testing Analytical Results - Radioactivity (pCiv/B)

Total

Radi@g
R-1 0.687
R-2 <0.0108

Beta

2.92
1.29

Lo-Alpha

<0.304
<0.788



US Testing Analytical Results - Radioactivity (pCi/1)

Total
Radilﬂ

R-1 0.687
R-2 <0.0108

Beta

2.92
1.29

Lo-ATpha

<0.304
<0.788



Arsenic
Barium
Cadtum
Chromium
Lead
Mercury
Selenium

Silver

Analytical Results - EP Toxicity (ppm)

W5LA W10SA W10DA E1DA
<0.20 <0.20 <0.20 <0.20
12 6.6 7.20 10.30
<0.01 <0.01 < .10 0.03
0.02 <0.01 0.01 <0.01
0.46 <0.20 0.23 <0.20
0.10 <0.05 <0.05 <0.05
<0.25 <0.25 <0.25 <0.25
<0.02 <0.02 <0.02 <0.02

.06
.20
.05
.25
.02

0.02
0.24
<0.05
<0.25

<0.02
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"WATER

24-Jun-~ 28 46 AM

SAMPLE TYPE

HATER

WATER

WATER

WATER

WATER

WATER

WATER

HATER

HWATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

HWATER

%% Duplicates
WATER
WATER
WATER
WATER
HATER
WATER
WATER
WATER
WATER
WATER

HATER
WATER
WATER
##% Puplicates
HATER
WATER
v Duplicates
WATER
WATER
#% Duplicates
WATER
WATER
#% Duplicates
WATER

PTTUTOVOVVTOVIVD
1

VYDV TODUUWEBTTOV
1

TCIUIVTODTLCOD
i

CUSTH

1

oo

[
I N T L

i

TIIIT

1101 UL
L e N L I PR

mT T T e
1of [}
- - g »n-in

-
1
-

180TOPE

D-BHC
LEAD
12-DBEN
13-DBEN
14-DBEN
HEXCBEM
PENTCHB
TETRCHE
TRICHLD
HEXACHL.
NAPHTHA
123TRI

PHENDL

135TRY
1234TE
1235TE
TOX
TOC

- ToOC

NITRATE
SULFATE
FLOURID

_ CHLORID

PHOSPHA
SULF IDE
KEROSEN
AMMONIU
ETHYGLY
DIGXIN
2! 4-D

2. 4, 5TP
2FLPHEN

AC) DUk
=t gl g gl ]

PHENDS
PHENDG&

NITBN2
NITENZ

2FLDIPH
2FLBIPH

246TR1

A3?
AS1
[t]-3
BéR2
B&3
nae
c2&
c37
ca3
cS4
€35
C3&
C57
cog
c59
C&0
cés8
Ca4?
C&9

c72
c73
c74
c75
C74
c7e
c79
cao
c81
cBs
H13
Hi4
x0t

X0t

xo2
xoz2

xX03
x03

Xo4
X04

X103

LR B B BE R R B I I BN BN

* 0¥

* * k%

2N Do

UNITED STATES TF NG COMPANY THNC.

2000 GEORGE WASHING . HWAY: RICHLAND., WA

HAZARDOUS SUBSTANCE ANALYSIS REPORT
Results reported on 840413

DIL C OVERALL ANALYSIS

RESULT # C ERROR SI1ZE
t. OOE+00 FPD 0. DOE+00( S) 1, ODE+03
5, OOE+00 PPR 0. 0OE+00( 5) 1, QOE+02
t. 00E+01 PFB "+ 0. 00E+00( B) 1. QOE+03
1. DOE+01 PPB ’ 0. OOE+00( 8) 1. DOE+03
1. 00E+01 FPPEB . 0. QOE+00( S) 1, ODE+03
1. OOE+01 PPB oo 0. QOE+CO0t S) 1. OOE+03
1. DOE+D1 PPB 0. GOE+00( 8) 1. O0E+03-
1. DOE+01 PFPB 0. QOE+D0C 8) 1. QOE+03
1. OOE+01 PPB 0. 00E+00( S) 1. OOE+0Q
1. OE+01 PPB 0. OOE+00C §) 1. ODE+03
1. OCE+01 FPB 0. 0OE+00( 8) 1. 00E+03
1. OOE+D1 PPB 0. 00E+00( S} 1, DOE+03
1. DOE+01 PFB 0. OOE+00{ 8) 1. QOE+03
1. OOE+01 PPB 0. DOE+00{ 5) 1. 0OE+03
{. O0E+D1 PPB 0. OOE+00( S§) 1. ODE+03
1. 00E+01 PPB 0. O0E+00( S) 1. OOE+03
2. LDE+02 PPB 0. COE+00( §) 1. 00E+D0D
2. 92E+03 PPB ) 0. QOE+00( 8) 2, S0E+02
2. 8vE+03 PPB 0. QOE+00¢ B) 2. SOE+02
2. 43E+04 PPE 1 0. 00E+00(18) 3. DOE-02
1. 77E+04 PPB 0. ODE+00L 8) 5. O0E-02
9. 07E+02 PPB 0. COE+00( S) 5. Q0E-02
3 7&4E+03 PFPB 0. OOE+00( S) 5. 00E-02
1. 00E+03 PPB 0. 00E+00( §) 5. O0E-02
1. OOE+03 PPE 0. O0E+00( 8) 2 00E+02
1. DOE+04 PPB 0. 00E+00( S) 1. 00E+03
1. 86E+02 PPB 0. QOE+OC( S) 1. OOE+01
1. QOE+04 PFB 0. O0E+0O0( 9) 2. 00E-03
1. 00E~-01 PPB 0. DOE+00{ 8) 0. QUE+00
1. O0E+00 PPB " 0. Q0E+0O( §) 1. QOE+0D3
1. 00E+00 PPB 0. O0E+00¢ 8) 1. 0O0E+03
7. 46E-01 0. 00E+00( 8) 1.00E+03
8. 16E-01 0. GCOE+00( 83 i, GOE+Q3
53E-01 0. 0OE+0D( &) 1.00E+03
44E~01 0. OOE+00¢ §) 1. ODE+03
&BE-01 0. ODE+00¢ S) 1. DOE+03
24E-01 0. DOE+00( S) 1. ODE+03
7. FBE~D1 0. DOE+00( ) 1. DOE+O3
B. SOE-O1 0. OOE+00( S) 1. DOE+03
7. 59E-01 0. ODE+00( B) 1. OOE+03

» Denotes a reault less than the detwction limit

ML
ML

ML
ML

SAMPLE

DATE

840507
860507

. BL0OS07

860507
860507
840507
8460507
840507
B&60507
B&0507
8460507
B&0507
840507
860507
840507
860507
860507
8460507

860507

8460507
840507
860507
B&0S507
8460507
B&0507
860507
850507
B50507
B60507
B&0507
B&60507
8460507
8460507

860507
B&0O507

840307
850507

850507
B50507

8403507

TIME

1400
1400
1400
1400
1800
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

1400
1400
1400
1400
1400
1400
1400
1400
1400
140C0
1400
1400
1400
1400

1400
1400

1400
1400

1300
1400

1400

AMNALYS1S
DATE

8460530
860519
. 840519
8460519
860517
B&£0517
8460519
8605179
860517
B&0517
850517
B&0S519
8460519
840519
8460517
8460319
860522
B&OL04
B&0AL0S

840402
8404602
8460602
B&0&602
8460602
8605603
8605179
B&O&0OS
BL0516
840514
Bsa0527
860527
a8s051%
840520

840519
840520

8603519
803520

860517
BLOSDO

BLNGLT

O I

P bk s ed il Gt bed gy B bt G et bl e g g et b Bk

B bt e | bd e P bed e g bt b el

AGE 3

GROUP USTH

103
103
103
103
103
103
103
103
103
103
103
103
103
1G3
103
1063
103
103
103

103
103
100
103
103
103
103
1043
103
103
103
103
103
103

103
103

103
103

103
1073

0z0018
20018
020018
(22018
020018
020018
o20018
020018
ca20018
oraslidy=)
020u18
020018
020018
020018
020018
020018
020018
020018
020018

020018
[ealel 3]
020018
020018
020018
20018
020018
020018
20018
¢ca29c18
020018
a20018
020018
20018

020018
020018

020018
[V 3

020218
020019

3 0Tone




24-Jun-846 08: 446 AM UNITED STATES TESTING COMPANY INC, NHIE A
2800 GEDRGE WASHINGTON WAY, RICHLAND, WA
. HAZARDDUS SUBSTANCE ANALYSIS REPORT

Resuvlts reparted on 840613

DIL € OVERALL ANALYSIS SAMPLE ANALYSIS H
SAMPLE TYPE CUSTH 1SDTOPE RESULT 8 C ERROR si1g DATE TIHE DATE € GROUVP U3T#
WATER P-1 244TR1  X05 7. 89E-01 0. COE+00( S) 1. 00E+03 ML B&0S07 1400 850520 1 t03 OELOtA
#% Duplicates
WATER _ P-1 _ TERD14  X0& & 9&E-O1 . _ _ 0.00E+00( S) 1.00E+03 ML ' 840507 1400 860519 I 103 020018
WATER Pt TERD14  X04& 8. 49E-D1 0. OOE+D0{ S) 1. OOE+D3 ML 860507 1400 840520 1 1073 DIZDOID
w% Duplicates
WATER _ _ . P-1 _ DRC _X10 . & F0E-O1 a 0. ODE+QO( S) 1.O0DE+03 ML ___ . B&0507 1400 B50530 1 103 220018
WATER p-1 CHLORZ? X1l 1. 1DE+O0 0 ODE+00( S) 0. QOE+00 ML B60507 1400 050514 1 103 uoool@
WATER P-1 TETRAHE A&t * 1. ODE+01 PPB C. O0E+0D{ S) 5. COE+00 ML 860307 1400 B£0512 1 1072 ©P0018
MATER _ __ _ _ P-1_ _ BENZEME __A&2 w 1. DOE+0} PFR _ _ _____ __ O OOE+DOt S) 5.00E+00 ML = __  B40507 1400 860512 1 102 020010
VATER P-1 DIDXAME A&3 #* 5 OGE+02 PPB 0. 0OE+00( S) 5 ODE+00 ML 8460507 1400 840512 1 102 020018
WATER p~1 METHOME A&44 # 1, DOE+0OL PPB 0. OOE+00( 5) 5.00E+00 ML B&OS07 140D BL0S12 1 103 OIGOIB
UATER Cp-t PYRIDIN A&L5 » 5 DOE+02 FPB 0. 00E+DO({ 8) 5. 00E400 ML _ B&0S07 1400 0512 1 103 026518
WATER P-1 TOLUENE ~ A&& # 1. DOE+0Y PPB 0. OOE+00( S) 5. 00E+00 ML 840507 1400 B8e0512 1 103 022018
WATER r-1 1.1,4-T A&7 » 1. 00E+01 PPB 0. ODE+Q0{ S) 5. Q0E400 ML 840507 1400 8e0512 1 102 900018
WATER P 1,1,2-T A&LE * 1. DOE+01 PPR 0. 00E+00( S) 5. QOE+00 ML L0507 1400 gcns512 1 107 o2o0ta
WATER P-1 TRICEME A4% # 1. OOE+01 PPB 0. DOE+C0{ 5} 5. DOE+N0 ML 840507 14C0 80512 1 163 n25018
UATER Pt PERCENE A70 = 1. DOE+01 PPB 0. 0OE+GOL §) 5. ODE+00 ML 840507 1400 8:0512 1 103 0zZootd
WATER _P-1 DPXYLEN A71 » t OOE+0if PPB ©. ODE+00¢ S§) 5. DOE+00 ML 840507 1460 PaGSt2 B 103 0ooots
UATER i p-t CHLFORM AB0 1. 20E+0t PPD 0 ODE+00¢ §) 5. ODOE+00 M. BAGSOT 1400 PL0812 1 123 ¢I2o0la
WATER P-1 MoXYLE  Bi4 * §. OOC+0i PFG 0 O0E+001 €3 5. 0DE+00 ML RAGS07 1400 £400412 1 152 0P
WUATER P-1 CYANIDE (70 # 1. O0OE+01 PPB 0. ODE+00( S) 5 O0E+02 ML 840507 1400 BPEOLID I 1o o73E
WATER T op-t FORMALN €71 * 5 OCE+02 PP ' 0. QOE+CO{ S) 5. OOE+00 HL PAOSOY 1400 gLcsta 1 12 EI0ME
WATER F-1 ACETONE 101 4. A0E+DL PPB 0 ONE+ODL S) 5. DOE+00 ML D OECT 1300 2212 1 103 ufae
WATER P-1 12RCADA X07 % O0E-D1 0. 0CGE+00( 5) 5 DOE+00 ML L0007 YACD g.cTtn I 123 ¢caCtigd
WATER p-1 TOLUBA X088 1. Q0E+00 0. 0OE+GOt 51 § ODE+00 HL 8-C507 a0 BeoS12 1 133 c23012
WATER ] BFB X09 9. 40E-01 0 GOE+CO( §) & CCE+00 HL er0527 1400 BL7C12 | {IX CD)NME
WATER P-1 COLTFORM 109 2. J0E+01 MPN 0. 0DE+Q0( S5) 3. 33E+01 ML 840507 1400 860507 1 103 020018
WATER p-1 B4RIUM  ADS 4. DOE+01 PPB 0. OOE+00( S) 1. ODE+02 ML 850507 1400 80604 1 103 020018
WATER Y CADMIUM  AD7 = 2.Q0E+00 PP 0. 00E+00( S§) 1.00E+02 ML 860507 1400 pL06nt 1 103 0IuCle
WATER P-i CHRUMUM AOB = 1. OOE+01 PPB 0. O0E+Q0{ S} 1 OOE+D2 ML 840507 1400 860604 [ 103 020018
WATER p-1 SILVER A10 » 1, COE+G! PPB 0. ODE+00{ S) 1. DOE+02 ML B&0O507 1400 B&0404 I 103 020018
WATER . P SODIUM A1l & 42E+03 PPB 0. OOE+00{ 5) 1.0DOE+D2 HL 840507 1400 B6OENA 1 107 ORUOIR
WATER Pt NICKEL Al2 2. S0E+01 PPO 0. COE+00( 5) 1. QOE+02 ML 860507 1400 Bube04 1 1563 0T0018
WATER Pl COPPER  A13 5 DOE+01 PPB 0. QDE+0GY &) i. OOE+02 ML 550507 1400 L0808 1 103 pIoole
WATER P~ VANADUM  Al14 » % QOE+00 PPB o . 0. OOE+00{ S) 1. 00E+02 ML _  _ B40507 31400 050604 I 103 020018
WATER -1 ANTIONY A15 # t. OOE+D2 PPB 0. QOE+00( §) 1. 00E+02 Hii 8460507 1400 BoOLC4 1 103 020018
WATER p-1 ALUMNUM  AlH 4. 1BE+02 PPB 0. DOE+00¢ S) L. DOE+02 ML 860507 14060 860404 I 103 0200t8
WATER p-1 MANGESE A17 1. B0OE+01 PPB 0. ODE+OD{ §) 1. 0D0E+02 HL. 440507 1400 BL04A04 1 103 020018
WATER p-1 POTASUM A1B 1. 45E+00 PPB 0. DDE+00( S} 1. OQE+02 ML 860507 1400 B6OLDA I 163 029018
UATER pP-1 170N AlD 7. 54E+02 PPR 0O OOE+D0( S5) 1. Q0E+02 ML 860507 1400 Bs0604 I 103 02001A/
WATER _P-1 ARGENIC AZ0 »= 5 OOE+0C PPR o 0. DOE+00( §) 1.00E+02 ML 840507 1400 B&0514 1 103 6700i8
WATER P-1 MERCURY A21 # 1. 00E-O1 PPD 0. GOE+00{ §) 1.00E+02 ML BL0O507 1400 850609 1 103 Q200ta@
WATER p-1 SELENUM A22 » 5. 00NE+00 PPB 0. COE+00( &) 1. 00E+02 ML 860567 1400 840516 1 103 020018
WATER Pl THIOURA A24 »= 2 QOE+02 PPB 0. DOE+DO( §) 2. O0E-02 ML __ _ B&0S507 1400 860520 I 103 DR00iB
HATER P-1 ENDRIN A33 = 1. Q0E+00 PPB T 0. ODE+O00¢ S) 1. 00E+03 ML 860507 1400 850230 I 103 020018
WATER P-1 METHLOR A34 % 1, O0E+00 PPB 0. GOE+00( S) 1. 00E+03 ML 860507 1400 860530 I 103 020018
CMATER _  P—=1 _ TOXAENE _ A5 = 1 O0QE+00 PPE 0. 00E+00( §) 1.0C0E+03 ML  B&403S07 1400 B6053C 1 103 020018
WATER i P-1 " A-BHC AJ4 # 1. 00E+00 FPB 0. DOE+00( 5) 1. 0OE+03 ML ’ 860507 1400 BLOS30 1 103 020018
WATER P-1 B-DHC A37 # 1. 00£400 FPD 0. DOE+00¢ &) 1. 00E+03 ML B60S07 1400 860530 I 103 020018
WATER P-1 G-BHC A3E = 1. O0E+Q0 PPH 0. DOE+00( B} 1. 00E+03 ML 860507 1400 B&DS30 1 103 Loo0ig

# Denctas & rasult less than the detection limit

L



SAHPLE TYPE

T HATER

WATER
WATER
USIER
WATIR
HWATEH
HATOR
WATER
WATER
WATER
WATER
WAIER

WATER -

HWATER
WATER
HATER
HATE IR
WATLR
WATER

e TER
Wi LN

HWATER
WATER
WATER
HATIR
WATER
WATER
HATER
HATER
WATER
WATER
UATER
UnlteEn
MATER
WATER
WATER
WATER
HATER
WATE R
HALLRA
HWATER
WATER
HATER
LIATER
WAl R
WATER
HATER

s Denotes a rnsujt less than the detection limit
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“12-DBEN

§ 3-DLEN
11-LDREN
HEXCTHIN
PENTCHD
TETRCHD

TRICHLD

HEXAZHL
MATFHTHA
120TRI
FHENI_
135TR1
2341E -
12357TE
KERDEEL
2FLPHEN
FHENDS
HITBMZ

«FLOIFH —

246TRI
TERDL4
LEAD
BARILIYL S
CADMIUM

- CHRROMUM

SILYVER
sSNbIuUM
NICVEL
COPPER
VAHADUM
ANT LY
ALUMUM
MAMNGESE
POTASUN
TROH
HERCURY
EMDRIH
HE THL Git
TUXAHENE
A-DHIC

B -DHC
G-pHc
D-OkC
AMMONTU
ETHYGLY

DRC

i

B&1
B&2

‘4L

tRelal

b

CR6

LS4

AL
Al
A3
Ad4
AlS
H3b
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AJG
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UNITED STATCS
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RESULT
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. DOE+01
L QDE O
LOCE+OL

OCE+D1

. 00C+O1
Q0101
L ODE+ Q1
CDOE+O}
L OQOE+Ot
L 0OE+01
L ODE+(QL
. OOE+01
CODE+O1
. OCE+01L

OOE+04
77E-01
e20E-01
LO0E--O1

GaE-01

18E-01
&0E-01
O00E+00
J0E101
QOEQQ

- O0E+Q1-
. 00E+01L

J1E+03

. OUE+01
. 7OE+01
. 00E+00
L O0E+02
. Q3E+02
. 00 +QQ

BAE+0D

L T3E+02
. QOE-OL
. DOEDQ
. QOE+Q0
. GOE+DN

QOE +(D

. OOE+00
. 00E1 00

GOE+00

2. 53E+02
1. OCE+04

1. 076400 - .

HAZARDIIUS OUNSTANCE ANALY

FING COMPANY INC

RICHL_AND,

518 REPORT

Results reported on 840731

CDIL T C T OVERALL
# c ERROR

PPOD T TTTTTTTT QL O0E+ 00K
I+Pi Q. 00E+OGY
FP3 0. 0DF¥0O¢
FRrO - 7t gL ODE OO
PFD Q. OOE+CG(
FPR 0. GOE+0D(
FPR -7 T TN 0L O0E OO
FPB 0. 0CE +Q0Y
[eli] 0. OOE+QD{
220 ¢ I 0. 00 +00(
PR3 0 00E+CO(
PPB 0. 00K +090¢(
PPR - - ST D, QOEA 0O
FRE 0. 0OE+0G0(
FPB 0. ODE +D0¢
: 0. DOE+00
0. 000D

0. QCE +00(
T T T 0 QOB+ 00
0. QOB +OO ¢

0. OOE+00OL

PPD 0. DOE+0D
FPB 0. QOE+00(
(J31] 0. OCE+001
PFB —— 0-DOE+00(
PPB 0. QOE+00!t
PPD 0. OOE+00(
PPB - ——— . 0 OOE+D0(
PPD ¢ QOE+00¢
PPD 0. OOE+D0{
PPB - e 0. ODE+00({
PPB 0. OOE+GOL
FFB 0. 00 +001t
ERRB - -omins s e 0 DOE+QO L
FPO 0. ODE+0O!
PPE 0. COE+GO(
PPB -— — o 0 QOE+000
FPEG 0. 00R+00¢
FPB 0. ODE+CO
FPE - - = e D DDFE 00
FPB 0. QOE+0O L
PPB 0. 0CE +00¢
PPO - -oeeee——— Q. QCGE+0OL
PPRB 0. 00E+OOH
FPG 0. 0DE+GO
--- 0..00E+00I

T AMALYSIST

SIZE

S}
8) 2 80E+02
8) 2. BCE+D2
57 2. BOE+0O2
S) 2. BOE+Q2
£2) 2. BOE+Q2
:2
2. BOE+02
2. BCE+02
2. BRE+02
=. 5OE+02
2. goE+02
2. BOE+0Z
2. B0E+QC
2. BOE+(2
2. BOE+0Z
o BOE+OZ
2. atE+02
-2 BOE+02
2. 80E+02
2. B0E+02
1. OOE+02
i. OOE+OQ2
1. DCE+O2
1-00E+02
1. 00E+02
1. Q0E+02
1. OOE+Q2
1. 00E+02
1. O0E+0Q2
- 1. 00C+02
1. QOE+02
1. DOE+02
-1, OOE+02
1. 0OE+02
1. O0E+02

s)

2, B0E+02
2. 80E+02
2. BOE+02
2. BOE+02
S) 2. BOE+02
65)-2.8B0E+02
8) 1. Q0E+02
5) 2. 00E-0R2
23]

WA

2, goE+02”

2. ECE+02

-2 BOE+Q2-

2. BOE+02 -

TThTmITtTTT T GAMPLE
DATE  TIKC
ML ""7B&0522 1315~
ML GL0522 1315
HU BLOT22 17319
ML BADEE2 1313
ML B&OSER 1313
ML BLC S 1215
ML T TBLDSE2 1315
ML BeN522 1318
L B&O3ZE 1215
ne - 860522 12195
ML, G&Gs522 1308
ML BEQSZA 1315
T BENDEE 131
ML BLODI2 1315
ML BL£0802 13EE
My, T BEGESDR 1519
ML BEO3S2 1219
ME B8L0522 1315
ML= ———"8&352& 131%
ML 860522 1319
ML 860522 1215
ML B4OSRE 1315
ML 060522 1315
ML 840522 1315
ML~ B&0522 - 1315
ML 8580522 1315
ML BAOSE22 1315
ML —— B50322 1345 -
MU 84605242 1315
ML B60522 1315
ML 8505221355 - -
ML B50522 1315
ML Bi0522 1319
M BEGO22 1315
ML 42522 1315
ML B&0522 1315
PL— -B460522--1315 -
ML B840L22 1315
ML Bs0%S22 1315
ML - B&HOB22 1315
L. B50523 1315
Mi_ Bao532 1315
ML—— 840528 1315
ML 840522 1315
Mk F§60322 1315
ML .. 860522 1215

A2l

LATE

BLO71 4
ELDT 14
L0V
E:CTI
CALTLA
£407143
AL07 14
£e0714
E:G744

21T )
Bs2714
GLO714
40714
BeOv O
[ZEServag
BLALL

- B&0L£24

860521
BeOaS )
860421
Ba&OGT L
a8:0421
860501
BAOAD L
E40471
B4047
B0kt
B4 53
- BO0AZR
B&6OLT T
[ILA S
B3
Beldie 2
BeOs:3
B8A0E2]
8o04249
BLO&E3
BT

iy

amw Bt Bd b bl vt Met e et by g o ft et e et b e Pt bt b jed Rt hme el e St bt b e bk (et et et Bt ke bwn el bef bt St Pt met bt oed

CRIUVP USTH

13 G200C50
163 £70530
1070 D263
YO3 TPGI50
103 T
103 LN
103 CarnIo
1073 NeCLn
103 C22I30
103 120330
103 :
1423

13

153

t03

103 1

1713

103

193 20030
103 C20259
103 2054




c4=Jun~Ba 08 446 AN Wb b sz D hovitels S4eo L kbad UK fudl divw,
2000 GLORGE WASHINGYON WAY, RICHLAND, WA
HAZARDOUS SUBSTANCE ANALYSIS REPORT
Results reported on 850613

DIL ¢ DVERALL ANALYSIS SAMPLE AMBLYSIS H
SAMPLE TYPE CUSTH 1SOTOPE RESULT ¥ cC ERAOR SIZE DATE  TIME DATE C GROUP UISTH
HATER P-2 ARGENIC AZ0 # 3. DOE+00 FPB 0. ODE+00( S} 1. 00E+02 ML 860522 1315 B60A03 I 103 025050
WATER P-2 SELENUM A22 # 5. 0O0E+00 PPB 0. ODE+00{ S) 1. 00E+D2 ML B&0522 1315 B£0603 1 103 022050
HATER P-2 TETRANE AL1 » 1. O0E+Ot PPB _ . 0. 00E+00( S§) 5 00E+00 ML 860522 1315 B&0A0Z T 103 020050
HATER p-2 DEMZENE  AL2 # 1. OOE+01 PPH , 0. GDE+00( S) 5. DOE+DO 850522 1315 850402 1 101 LE00%D
WATER P-2 DIOXAME A&3 # 3 D0OE+D2 PPB . 0. ODE+0O( S) 5. DDE+00 ML 860522 1315 B&060Z 1 107 G20050
WATER _ P-2  METHDOME A&4 « 1. O0E40L PPB _  _ ' " O O0E+00( 8) 5 OOE+00 ML 860522 1315 BLOL0Z 1 192 02DOSO
HATER p-2 PYRIDIN A65 # 5. DOE+02 PPD ' 0. 00E+00{ 5) 5. OCE+00 ML 860532 1315 840402 I 103 020050
WATER p-2 TOLUENE AL& = 1. 00E+DL PPR 0. O0E+00({ S) 5. OOE+DO0 M 860522 1315 BL0402 I 303 070050
WATER p-2 1. 1.1-T A&7 # 1. O0E+01 PPH . 0. 00E+00{ S) 5. 00E+00 ML 840522 1315 B40A03 | 103 020050
WATER P-2 1.1,2-T Aé8 » 1. 00E401 PPH 0. ODE+00( S) 5. 00E+00 ML 260522 1315 860402 1 103 020050
WATER P-2 TRICENE A&7 # |, DOE+01 PPB 0. OOE+00( &) 5. 00E+00 ML 840522 1315 860602 1 103 D20C%0
WATER .op-2 PERCEME A70 # 1.0QOE+0{ PPB 0. O0E+DO( 5) 5. 00E+00 ML . BsO322 1315 860602 1 103 020050
HATER P-2 OPXYLEN A7{ = 1 OOE+D1 PPH 0. ODE+00( 5) 5 O0E+00 ML #60522 1315 B&O&02 1 103 020050
WATER p-2 CHLFORM AB0 1. 50E+01 PPD 0. O0E+0D( 5) 5. 00E+00 ML B50522 1315 B&0402 1 103 020050
WATER P-2 M-XYLE B14 % 1. DOE+01 PPD 0. OUE+00C B) 5. 00E+00 ML 860522 1315 BLO402 1 103 £20050
WATER P-2 TOx% €68 2. 53E+02 PPD 0. OOE+00( S} 1. O0E+D0 € 860522 11315 80610 1 103 020039
WATER p-2 FORMALN C71 # 5, O0E+02 PPB 0. OGE+00( §) 5. GOE+00 ML D&0522 1315 BL0L02 1 103 020030
WATER _ pP-2 NITRATE C72 5. B1E+04 PPR 1 0. 00E+00{(158) 5. O0E~-02 M. 860522 1319 B&OLOD T £03 020050
WATER P-2 SULFATE C73 1. 75E+04 PPR 0. 00E+00( §) 5. O0E-O2 ML 860522 13195 B&OSO2 I 103 070030
WATER p-2 FLOURID €74 9. 02E+02 PPB 0. DOE+00( 8) 5. 0OE-02 ML 860522 1315 860600 1 103 020050
WATFR i p-2 CHLORID €73 2. 96E+03 PPY 0. DOE+00( 5} 5. 00E-02 HL 860522 1315 860602 1 103 020050
WATER p-2 PHOSPHA €74 ® 1, O0E+03 PPD 0. DOE+00C 8) 5. O0E-D2 ML 860522 133 eslenz 1 103 G20030
HATER P-2 SULFIDE €78 » i, OOE+03 PPB 0. DOE+0D{ §) 2 OOE+02 ML B60522 1313 880603 [ 103 020050
HATER P-2  ACETONE 101 & 90E+01 PPB _ 0. DOE+0OC S) 5 ODE+D0 ML~ 850522 1315 B60402 T 103 020050
HATER i P-2 12DCADA XO07  9.90E-01 0. OOE+00t S) 5 QOE+DO ML BLO522 1315 860402 1 103 020050
HATER' p-2 TOLUDE X089 BOE-O! 0. OOE+00( §) 5. OOE+00 HL B60522 1315 B60£02 I 103 020050
___WATER P-2 BFB  X09__ 9.50E-0% _ 0. OOE+DOt S) 5. 00E+00 ML 940522 1315 A&04L02 1 103 020050
HATER ©op-2 COLIFORM 109 4. 00E+00 MPN 0. 00E+00( S) 3.33E+01 ML 860522 1315 860522 1 103 020050
WATER P-2 THIOURA A24 # 2. 0CE+02 PPH 0. COE+DO{ 8) 2. 00E-02 HL 860522 1315 8604606 1 103 020050
HATER p-2 1O C49 3. 03E+03 PPB 0. OOE+00( §) 2. 50E+02 HL 840522 1315 B&0&11 1 103 020030
WATER p-2 roc _C&% 3 10E+03 PPB 0. 00E+D0( B) 2 SOE+02 ML BA0522 1315 8604611 1 103 OR00G50
#% Duplicates
WATER P-2 CYANIDE C70 # 1. OOE+D1 FPB 0. DOE+00O( §) 5. O0E+02 ML 840522 1315 8604610 | 103 020050
WATER P-2 DIOXIM  CB&4 # 1. DOE-OL PPB" 0. OOE+00( 8) 0. COE+0O ML 840322 1315 B60&CH 1 103 020030
HATER p-2 2. 4-0 H13 = 1.0Q0E+0D PPB 0 0OE+00¢( §) 1.00E+0] M. 860522 1315 660513 1 103 CZo0S0
WATER p-2 2,4, 5TP  Hl4 # 1. 0OE+0O PPB . 0. DOE+00¢ S) 1. DOE+03 ML 850522 1315 860613 I 103 020050
WATER p-2 CHLOR37 X1! 1, 14E+00 0. OOE+00( B) 0. OCE+00 ML 860522 1315 B50&04 1 103 C200%0

® Denotes a result less than the detection limit
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SAMPLE TYPE

WATER
WATER
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WATER
WATER
WATER
WATER
WATER
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WATER
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WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
HWATER
WATER
WATER
LATER
WATER
WATER
#» Duplicates
WATER

# Denotes a result less than the
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1]
!
—

ISO0TOPE

COLIFDRM 109

BARIUM
CADHIUN
CHROMUM
SI1LVER
S0DIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IROM
ARSENIC
MERCURY
SELENUM
THIOURA
ENDRIN
ME THLOR
TOKAENE
A-BHC
B~BHC
G-BHC
D~BHC
LEAD -
12-DBEN
13-DDEN
14-DBEN
HEXCBEN
PENTCHB
TETRCHB
TJRICHLBE
HE XACHL
NAPHTHA
123TR1
PHENGL
135TR1
1234TE
123STE
TOX

TOC

ToC

NITRATE

AQH
AD7
AOB

B&2
B&3
BaY
Cas&
ca7
C43
C54
€35
C54
c37
€se
cs59
€50
csg
(-4
Ce9

€72
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UNITED BTATES TEST 10 COMPANY INC

2000 GEDRGE WASHINGY {aY, RICHLAND, WA

HAZARDOUS SUBSTANCe .«NALYSIE REPORT
Results reported on 8405613

pIL. ¢ DVERALL ANALYSIS
RESULT # C ERROR siZE
1. 10E+01 MPN 0. 00E+0Q0( S} 3. 33E+0t
3. S0E+01 PFB 0. O0E+00( 5) 1. O0E+02
2. DOE+00 PPPB . 0. DDE+00{ 8) 1. 0OE+02
t. OOE+01 PPB 0. 00E+D0( B) 1. COE+0R2
1. 00E+O1 PPB 0. 00E+00( 8) 1. OOE+0D2
2. 55E+03 PPB . 0. 0OE+00( 8) 1. DCE+OR
1. ODE+DL PPB " D.0OE+DO( 8) 1. CDE+D2
1. COE+01 PPB 0. ODE+O0( §) 1. 0CE+02
5. ODE+00 PPB 0. QOE+00( S) 1, DDE+D2
1. OE+02 PPB 0. COE+00!{ S§) 1. DDE+02
1. SOE+02 FFPB 0. OOE+00t 5) 1. ODE+02
1. OCE+01 PPB 0. O0E+00( B} 1, COE+02
B. B&E+02 PPEB 0. 00E+D0( 8) 1. D0E+02
3. 63E+02 PPB 0. OCE+00( 5) 1. QOE+02
5. DOE+D0O PFB 0. OOE+00( 5) 1. QOE+02
1. 00E-O1 PPB 0. 00E+00¢ 8) 1, QOE+0D
5. OOE+D0 PPB 0. O0E+QO( 5) 1. O0E+02
2. QOE+D2 PFPB 0. DOE+00( 5) 2. QOE-02
1. OOE+00 PPB 0. ODE+00( §) 1. ODE+03
1. GOE+00 PPB 0. OCE+00( S) 1. QOE+03
i. QUE+0G FFPE 0. GOE+0GI &) 1. GOE+G3
1. DOE+0OO PPB 0. ODE+00( S) t. QOE+03
1. ONE+DO PPB 0. OCE+0O0( B) 1. ODE+D3J
1. DOE+00 PPH 0. O0E+00( §) 1. OOE+03
1. DOE+00 PPD 0. O0E+00( 5) 1. 0OE+0]
S. 00E+00 PPD 0. ODE+00( 5} L. 00E+0Q2
1. QOE+01 PPB 0. COE+00( S) §. O0E+03
1. ODE+01 PFB 0. OOE+00( S) 1. 00DE+03
1. GOE+01 FPPB 0. COE+00( S) 1. Q0E+0Q3
1. 0OE+01 PPB 0. COE+00( B) 1. QOE+03
1. 00E+G1 FPPB 0. DOE+00{ B5) 1. 00E+03
1. 00E+01 PPB 0. O0E+00( S) 1. QOE+Q3
1. 0OE+01 PPB 0. DOE+Q0( B) 1. 00E+03
1. 0OE+01 PPB €. OCE+00( B) 1. DOE+03
1. QOE+01 FFPB 0. QUE+00C &) 1. QOE+03
1. QOE+0) PPB 0. ODE+00( §) 1. 00E+D3
1. COE+01 PPB 0. O0E+00( S) 1. 00E+03
1. 0CE+0L PPD " 0. OCE+0Q0( S) 1. 00E+03
1. QOE+01 FPB G. OOE+0C( §) 1. 00E+03
1. 00E+Q1 PPER 0. 00E+QC{ B) 1. 00E+03
4. BSE+02 PPB 0. GOE+00( S§) 1. QOE+QO0
i. 98E+03 FPPB 0. QUE+00( §) 2. 50E+02
2. QLE+03 PPB 0. O0E+D0( 8) 2, SOE+02
5. 0DE+02 PPB 0. OCE+00{ §) 5. DOE-02

detection limit

SAMPLE
DATE TIME

8460507 1100
8560507 1100
840507 1100
860507 1100
B40507 1100
840507 1100

_ B&0507 1100

860507 1100
8460507 1100
B&0O507 1100
B&DS07 1100
8560507 1100

. B&0507 1100

840507 1100
840507 1100
BL0S07 1100
860507 1100
860507 1100
860507 1100
840507 1100
640507 1100
B&0507 1100
840507 1100
B40507 1100
840507 1100
860507 1100
840507 1100
B50S07 1100
840507 1100
8460507 1100
840507 1100
8460507 1100
8560507 1100
B&OJIOT 1100
860507 1100
8460507 1100
g&0507 1100
840507 1100
B&0OB0OY? 1100
B&OS07 1100
B&DS507 1100
B&0507 1100
8503507 1100

850507 1100

ANALYSIS
DATE

B&OSO7
8460604
850604
B40504
B&0604
860604
840604
B&0OS04
8604604
860404
B&OLOA
840604
B&L06G4
B&06CA
8460514
8460609
840514
B&052

860530
B&60520
BOUSF0
B&0330
B40530
B&O530
8460520
840519
8460519
B&a05 19
860519
850519
B&0519
840517
B&0519
8460519
B605t9
840519
860519
B&0519
8603179
850519
8560522
B404H06
B&O&LOL

85604602
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TAQE 8

GROUP USTH

103

103

103

103

103

103

103
103
103
103
103
103
103
103
103
103
103
103
103
103
iG3
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103

103

020017
020017
020017
020017
020017
020017
[sjalelod W)
020017
020017
020017
020017
020017
020017
Cc20017
020017
020017
Q2017
020017
Q20017
020017
2Ly
020017
020017
020017
Q20017
02001417
Q20017
020017
020017
020017
022017
020017
Q20017
Q20017
020017
020017
020017
020017
D20017
06017
R0 7
020017
oz0017

oueotl’?
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HAZARDOUS SUBSTANCE ANALYS8IS REPORY
. Results reaported on 40619

DIL . € . OVERALL . ANALYSIST_ . SAMPLE ANALYEIS

H
SAMPLE TYPE CUST# 1SOTOPE RESULT * C ERRGR S12E . DATE TIME DATE ¢ CROUP USTH
WATER - . R-1 TETRANE ALl # §.00E+0L PPB . __ __  0.00E+00( B) 5 ODE+00 ML __ 840507 1100 B&OS12 I 103 020017
UATER R-1 DENZENE Ab2 # 1. OOE+01 FPPR 0. OOE+00{ 8) 5. 00E+00 ML 860507 1100 BAOS12 1 103 020017
WATER R-4 DIOXAME A&3 # S OOE+02 PED 0. 0OE+00( 5) 3. 00E+00 ML 840507 1100 840512 1 103 020017
WATER . R-1 METHONE A& # 1, 00C+01 PPB 0. 0OE+DO( 8) 5. 00E+00 ML _ __ 040507 1100 Ba0512 [ 103 050017
VATER R-1 PYRIDIN A&43 ® 5, 00C+02 PPB 0. COE+00( S} 5. 0OE+00 ML 840507 1100 860512 1 103 020017
WATER R-1 TOLUEME Ab&4 * 1. ODC+01 PPB 0. OGE+00( S) 5. 0OE+00 ML BAOS07 1100 860512 1 103 023017
WATER ____ _R=1 _ 1.1.1-T A&L7 % 1.OOC+01 PP§ e—_._ D_OOE+0DD( S} 5. QO0E+00 ML _ 840507 1100 860512 1 163 029017
WATER R-1 £, 1,2-T A&B # 1. 0OE+0f PPB 0. QOE+00( S) 5. 00E+00 ML B&0507 1100 850512 1 163 020017
WATER R-1 TRICENE A&49 * 1, 00E+01 PPB 0. 00E+00( S) 5. 0DE+00 ML B&0507 1100 850512 [ 103 020017
WATER _R-1 PERCEME A70 # 1.00E+01 PPB _ _ ____° 0. ODE+00( 8) 5 ODE+00 ML _ _ 840507 1100 B&60512 1 103 020017
WATER R-1 DFXYLEN A71 # 1.00C+01 FPB 0. OOE+0G( ) 5. OGE+00 HL 860507 1100 BAOSIZ 1 103 020017
WATER R-1 M-XYLE B14 ®% 1. 00E+01 PPR 0. ODE+00( 5) 5. ODE+00 HL BLOS0O7 1100 B&OSt2 [ 103 020017
WATER . R-1 CYANIDE €70 # 1, 00£+0% PPB _ __  __  0.00E+00( 8) 5. 00E+02 M. _ __ B&0SO7 1100 850510 1 103 020017
VATER R-1 FORMALN C71 % 5 Q0E+02 PPB 0. OOE+00{ S) 5. OOE+00 ML 840507 1100 8460512 1 103 020017
WATER R-1 12DCADA  X07 9. 20L-01 0. OOE+00( $) 5. OOE+00 ML 860507 1100 B60512 1 103 026017
WATER __ _. _ . R-1 TOLUDB _ X0B . 9. BOE-OL i ...__._0.O0DE+00{ S) 5. OCOE+00 ML B40507 1100 860512 1 103 020017
WATER R-1 BFD X09 9 10E-D 0. 00E+00! S} 5. 00E+DG ML 840507 1100 8L0812 1 102 0PCO!7
HATER R-t SULFATE €73 1. 13E+04 PPR 0. OOE+00¢ S) 5.0DE-02 HL BLOSO7 1100 650602 1 403 Q26017
WATER R-1 FLOURID C74 # 5 00C102 PPN 0 QOE100( S) 5. 00E-02 ML BLEO507 1100 DLO6O2 1 107 0DONET
WATER R-1 CILURID €73 9. S4E+02 FPPB 0. 00E+00( 8) 5, DOE-02 ML 860507 11600 PL0L00 1 103 50017
WATER R-t PHOSPHA €76 # 1. DOE+03 PPB 0. 00E+00( 5) 5. DDE-02 HL B50507 1100 PLOLO2 1 102 020N47
WATER R-i SULFIDE C78 » i. 0DE+03 PPB 0. OOE+001 8) 2. QOE+02 ML B&0S507 1100 BL0LH3 L 103 0n0017
HATER _R-1 KEROISEN €79 % 1, 00C+04 PPB 0. 0OE+00( S) 1 0OE+D3 ML 860507 1100 L0517 1 101 020017
WATER R-1 AMMONIU €BO # 5. 00E+D1 PPB 0. 0DE+00( S) 1. 00E+01 @ 840507 1100 850602 1 103 020017
WATER R-1 ETHYGLY C81 » . 00E+04 PPR 0. COE+00( S) 2. 00E-03 ML 840507 1100 840516 1 103 020057
UATER CR-1 DIGXIN  CO& % t 0OOE-O1 PPE 0 OOE+00( S) 0. 00E+00 ML 850507 1100 BLOS14 1 1473 CZ0017
WATER R-1 2. 4-D H13 # 1. 00E+00 PPB 0. 0OE+00( S) 1. GOE+03 ML 840507 1100 B&OSTT 1 103 20017
WATER R-1 2,4,5TP H14 # 1.0CE+D0 PPB 0. ODE+00( 5) 1. OOE+03 ML 860507 1100 B60527 1 103 0617
- WATER _R=1.  BFLPHEN X0l 7. 01E-01 . 0. 00E+00( S) 1. 00E+03 ML 840507 1100  B&051%7 I 103 020017
WATER R-1 PHENDS X025 63E-0t 0. DDE+D0( §) 1. 00E+03 ML 860507 1100 B&OS19 1 100 025017
WATER R-1 NITONZ  X03 5. S4E-Oi 0. OOE+00( S) 1. 00E+03 ML B&OS07 1100 86051% 1 103 020017
UATER . R=1 __ DFLDIPH X04 _ 5 90E-D1 . O.DUE+00{ S) 1.00E+03 ML _ _ B&0SO7 1100 B86051% 1 103 D20017
WATER R-1 244TRI X053 6. 70€-01 ‘ 0. 00E+00¢ 8) 1. D0E+03 ML 860507 1100 @£0517 1 103 020017
WATER R-1 TERDI4  X0& B, 92E-01 0. OOE+00( $) 1.00E+03 ML 860507 1100 BLOSEI® 1 1063 020017
WATER . _R-1_  DpRC X10 4. 70E-01 _ .. . D OOE+00( S) 1 O0E+03 M.  B&0507 1100 860530 I 103 00017
WATER H-1 CHLORI7 X11 1. 07E+00 0. QOE+00( S) 0. D0E+00 ML B60507 1100 860514 I 103 020017
WATER R-1 CHLOR37 X1l 1. 07E+00 0. QOE+00( §) 0. COE+00 ML 860507 1100 860514 1 107 050417

#w Duplicates
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2H00 CEORGE WAGSHINGT WAV, RICHLAND, WA
~ HAZARDOUS SUD3TAH MNALYS1S REPORT
- . —ee—emimmn Results_reporxed on B&OZLS4 __ . .
DIL C COVERALL ANALYSIS _ ... .. .. SAMPLE .
FAMPLE TYPE CUST#  ISOTOPE RESULT # C ERFOR S12E DAFE  TIti
1 ™
CUATER R-2 LEAD . ASL . # 5. D0E+CO PPD .. 0O ODE+00( 5)Y . COE+02 ML___ __ B50%l&e 1100 .
T WATER R-2 COLIFORM 109 4. 00E+00 MPN 0. OOE+00{ 8) 3. 33E+01 ML 860516 1100
HATER _R-2 _  ARSENIC A20 % 5 00E+00 PPB ... 0. 00E+0D{ S) . DOE+02 ML 840516 1100
WATER R-2 SELENMUM AD2 # 8 OOE+00 PPR 0. QOE+00( §) 1. GOE+02 ML 60516 1100
WA TER R-2 THIOURA A24 # 2. 00E+02 PPD ;0. ODE+00( S) 2. DOE-02 ML, 840516 1100
WATER . __R=2 _ __ENDRIN A33 # i OCE+00 PPB ... O OOE+00{ S) 1. 00E+03 ML 840514 1100
WATER R-2 HETHLOR A34 # 1. 0OE+00 PPB 0. ODE+00( S) 1. 00E+03 ML B50516 1100
WATER R-2 TOXAENE AZ35 » 1. 00C+00 PPB 0. QOE+0QO( ) 1. ODE+03 ML HL0S§E 1100
WATER _R-2  A-BHC  A3& % L. O0E+00 PPB D, 0CE+00( S} 1. 00E+03 ML B&0S14 1100
HATER R-2 I~BHC A37 = |. ODE+00 PPR 0. OCE+00( S) t. OOE+D3 ML 840516 1100
WATER R-2 G-BHC AJ8 = 1. 00E+00 PPB 0. DOE+00( S) 1. DOE+03 ML 860514 1100
WATER _ ___R-2 _ D-BHC  A39 = |.00E+00 PPR ) _0. 0OE+0D( S) 1.00E+03 ML _ 860516 1100
HATER R-2 TETRALE A&L # 1. OOE+0G1 PPB 0. O0E+00¢ §) 5. DOE+00 ML Bb0S16 1100
HATER R-2 BENZENE A62 % i. O0E+01 PPD 0. DOE+00( &) %. QDE+00 ML 850516 1100
HATER _ R-2 DIOXANE A&3 # 5. 00E+02 PPD 0. Q0E+D0{ §) 5. 0DE+D0 ML BLOS1& 1100
WATER R-2 METHOME A&4 » | OOE+01 PPB 0. O0E+00( 8) 5. O0E+00 HL 860514 1100
WATER R-2 PYRIDIN A&5 % 5 OCE+02 PPH 0. 00E+00( S) 5. 00E+00 HL. 060516 1100
WATER o R-2  TOLUENE Ab& » 1. OCE+0l PPD Q. QDE+D0( B) 5, 00E+00 ML ge0514 1100
WATER R-2 1, 1,1-T A47 » 1 QOE+0L PPH 0. 00E+00{ S) 5. C0E+00 ML B405146 1100
WATER R-2 1,1,2-T A&4B # 1. OCE+01 PP 0. 00E+00( 8) 5. O0E+00 ML B60516 1100
WATER _R-2 TRICEME AL # 1. Q0E+01 PPB ~_ . O.ODE+0G( 5) 5 O0E+00 ML B60516 1100
WATER -2 PERCEME A70 » 1, OOE+0l PPD 0. 0CE+00¢ §) 5, D0FE+00 ML 860516 1100
WATER R-2 DPXYLEN A71 * 1, OOE+01 PFB 0. OCE+00( 5) 5. 00E+00 ML 860516 1100
WATER _R=2 _  H-XYLE B14 # | OCE+01 PPR _ ____ D.DODE+OO( &) 5. 00E+00 ML  B&0516 1100
UATER R-2 TOX €48 5. 31E+02 PPP 0. ODE+00( S} 1. QOE+00 € BLOS1S 1100
WATER R-2 FORMALN C71 = 5. 00E+02 PPD 0. O0E+00( 8) 5. O0E+00 ML B40St4 1100
HATER _R-2  NITRATE €72 # 5 Q0E+02 PPB 0. 00E+00¢( S) 5. D0E-02 HL B&0516 1100
HATER R-2 SULFATE €73  §. 11E+04 PPB 0. ODE+00( S} 5 00E-02 HL B50516 1100
WATER R-2 FLOURID €74 #» S 0O0E+02 PFR 0. ODE+00( S) 5. OOE-02 ML B&O5tS 1100
WATER _ R-2 CHLORID €75 & &36E+02 PP . 0.00E+DOU 5) 5 O0E-02 ML ___ B&0O5L4 1100
VATER A-2 PHOSPHA C76 # 1, O0E+D3 PP 0. QOE+00( S5} 5. 00E-02 ML 860516 1100
WATER R-2 SULFIDE €78 # i. QOE+03 PPD © 0. DDE+00( S) 2. DOE+D2 ML B&0S5i6 1100
HATER R-2 2. 4-p H13 » 1. 00E+00 PPR . 0. 00E+00( §) 1.00E+03 ML B&OSI6 1100
WATER R-2 2,4, 5TP HI14 # 1. 00E+00 PPE 0. DOE+DO¢ 8) 1. OOE+03 ML 860514 1100
WATER R-2 12DCAD4  X07 9. 70E-01 0. ODE+00( ) 5. ODE+D0 HL B6051&6 1100
WATER R-2 TOLUDAE  X0B 1. QDE+00 0. ODE+00{ 9) 5.00E+00 ML 840514 1100
WATER R-2 BFE 53 X09 9. 10E-01 0. COE+00{ S) 5. 00E+00 ML B50%16 1100
__WATER R-2 poc X10 & BOE-O1 0. COE+00( 5) 1. OOE+03 ML 860514 1100
L UATER R-2 12-DNEH  BAY » 1. ODE:01 PPB 0 COE+001 51 1 DCR-01 MU N0%1& 1100
Li WATER -2 13-DOCN B62 » 1. ODE+01 PP O ONE+20¢0 S 1 GLT+03 ML 00518 §109
W, WATER R-2 19-DOCM  BAD » 1. 00C+0L PPB O COF+02t S1 § OFL 00 &, PLOTI6 1100
Fo  UATER R-D HEXCREM  BB? + {1 O0E+Q! PPB 0 00T 20t §) | (CC«0 1 BeatIa 1100
'; “water 0T T m-2 PENTCHD €26 % 1. QOE+D1 PPA 0 CCL+370 61 1 €00 H, (r0%18 LILN
&7 UATER R-2 TETRCHD €37 & 1. 00C+21 PFA D CCralnt §1 | OLr«C] M. PeotIe 1199
L UATER R-2 TRICHLRE €43 = 1. 00E+0) PPB L 0 LNt 6 ) ©0Ce0d ML Be0%le 1100
b WATER . . | R-2 HEXACHL C34 » 1,00C+OL PPB | 0.00€000( 81 1.0CC<0] M. . 0+03186 1100
- : WATER R-2 NAPHTHA €55 = 1. 00E+OL PPR: | 0. CORs00L 8) l.OOf.o-OJ L 86Q%18 1100
[ . R R A il ..i‘ Ll P wl b i :
I IR T cb :
lDrp # Denotes & retult less than the detaction liait - ALY " : i ‘L ;
I v Vo ! - H o : : .
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850516
B&0&03
B&OALD]
860520
B&0530
850530
8405330
B&OS30
840530
8460530
B&0530
860520
B&O520
840520
B&OE20
866520
840520
840520
B&OS20
BL05C0
860520
840500
BLOS5T0
850610
840520
L0502
HL0602
B&0O&OT
B&0&EO2
B50402
B&0O&0O3
8450527
860527
8480520
8460520
840520
B40530
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103
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103
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103
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020038

020034
Q20036
D204
QC2034
Cannas,
02003
020034
Q20038
020034
02003¢&
0239134
022036
20024,
o Jalae X 1D
020036
0200358
020036
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020025
0rD03A
20034
020036
020034
020074
20038
Q20034
020034
020034
020036
Go003s
Q20034
020034
Q20074
020035
[$}alalale T
20034
CroCy
[T I
Crol2k
[adatalode KN
JP o J 3
CoT03s
Ca0016
00386
CZOCas

-4



24-Jun-p& 08: 57 AM UNITED STATES TEGTING COMPANY INC, PAGE 2
2800 GEORCE WAGHINGTON WAY., RICHLAND, WA
HAZARDOUS SUBSTANCE ANALYS!S REPORT
Results reported on B4LOLLS

DIt € OVERALL AMALYSIS SAMPLE AMNALYSIE H
SAMPILE TYPLC CUSTH 1SOTOFE RESULT # c ERROR 8S17E DATE TIME DATE C ZPRDUP USTH
HATER R-2 123TRI C34& % 1, O0E4ODL1 PPR 0. DRE+00{ S) 1. GOE+03 ML BLOS1A 1100 840612 I 103 C€20034
HATER R-2 PHENGL cCH7 » 1, O0E+01 PPB 0. O0E+00( 8) |, OOE+D3 ML B&0G146 11G0 8404612 I 103 020034
- HATER R-2 1052TRL CG0 # { Q0E+0O1 PPB 0. OOE+00( 5) §, OOE+03 ML L0514 1100 OLOLL2 1 163 020034
HWATER R-2 12347TE 5% » {, DOE+D1 PPB 0. J0E+0O0 5 & Q0E+Q3 ML B&0S16 1100 BLO&12 1 103 020036
. HATER R-2 12395TE Cs0 & 1, Q0E+0L PPD ¢. 00E+00C¢ S) 1. OOE+03 ML 8403186 1100 B40&12 1 1063 020034
WATER R-2 T3C Ca9 2. 40E+03 PPB 0. DOE+OOC 8) 2. S0E+02 ML B40%16 1100 6L0411 I 103 020024
WATER R-2 ToC C&s9 2. ASE+03 PPA 0. QOE+0CE B) 2. 50E+02 ML 8405146 1100 BL0&1Y I 103 020036
%% Duplicates *
WATER R-2 CYANIDE C70 » 1 OOE+0! PPB N 0. Q0E+00( B) 5, 00E+02 ML. = B&O51& 1100 B&0L1D 1 103 0200746
WATER R-2 KERDSEN €79 » 1. 00E+04 PPB 0. O0E+00{ §) 1. O0E+O3 ML B&605146 1500 8L04612 I 103 020036
HATER R-2 DIOX TN Coé #* 1. Q0E-U1 PPH 0. QDE+0OOQ{ S) 0. O0E+00 ML B&0D14 1100 BL0L0S 1 103 ¢20036
HATER R-2 2FLPHEM  X01 B, 61E-01 0. QOE+OO( S)Y 1. QOE+0D ML BLOS1E 1100 BL0e12 1 103 GIC038
HATER R-2 PHEND& x02 7. 55E-01 0. QoE+0D{ 8) 1, QCE+03 ML 8560516 1100 BsOs12 1 1023 C20034
HATER R-2 NITGH2 X03 7. 36E--01 0. 00E+00( S) 1. DOE+03 ML BLOS1& 1100 40412 I 103 020014
HATER R-~-2 2FLBIFH Xx04 7 BOBE-O1 __ R 0. 00E+00( 8) 1. O0E+03 ML 840516 1100 B&0&12 1 {03 20636
HATER R~-2 244TRI x0H 7. 79e-01 N onc+004 SY 4 O0E4O0T3 HU 8605146 1100 bé0bie 1 103 020035
WATER AR-2 TERD1A X04 9. 42E-01 0. 00E+00( S) 1. OCE+03 ML B&OS1E 1100 660412 I 103 C20C54
HWATER R- 2 CHLOR37 X1l 1, 03E+00. 0. 00E+00{ S) 0. QCE+00 ML B40516 1100 B&OAGS I 03 020034
HATER R-2 RARIUN -ADS6 -- 3. B5CE+0Y PPR e — 0. 00E+D0{- ) - 1. OOE+02- ML - BAHOS A 100 - - HL0AZ L I 1023 0200314
WAL R R-2 CADMIUM  AQ7 % 2, O0OE+CG0 PPB 0. 00E+Q0¢ 8} 1. QOE+02 ML B5H0315 1100 ALOLT T 103 020524
HWATER R--2 CHROMUM  ACB » |, OQE+0! PPD c- (. QCE+00C 5) 1. ODE+0R ML B405146 1100 338723 | T 1223 22502
WATER R-2 SILYER - - A1O-# 1. DOE+D1 FPB-—-- = 0 OO0E+NOl S)—1- ODE+D2 ML ——— BL0514- 1100 --- Banili2} T 113 Al e
HATER R-2 SODIUE All 2. B5E+073 PPD oW 0.00E+00( 5) 1. ODE+OQ2 ML B&OS14 110D BoOsz ] I §x3 22032
WATER R--2 HICWEL Ala # 1 00E+01 PPR T 0. QOE+DDL §5) 1. QOE+02 ML B40S16 1100 BACED 1 103 osa07s
WATER - - A-2 - COPPER --- A3 %-1: O0E+0}-FPB - — —— - e— D--00E+00{- 5)}- L. QOE4+02 M —— B&0514--1 1 OO — B60~21 T 103 Q2o is
WATLH R-3 VANADUIM  A14 % 5 O0E+Q0 PFPB 0. 0GE+0QL Ty 1. OOE+D2 ML B50316 1100 Bl 1 103 o200 24
LATER R--2 AMTIOMY ALS & |, QOE+D2 PFR ‘0. DOE+O0( 5) [. QUE+02 ML B&0514 1100 840421 1
HATER R--22 ALUHINUM Atd # 1 S0E 02 FPR - - e O QOE+GO - 5} 1 ODE4+032 Ml—— - —— BADS1 4. 1100 BAG D] 1
LIATER R-2 HANGESE A7 9. 00E+0Q FFE O O0E+D0( 5) 1, QOE+D2 ML 28405146 1100 840401 1
LATER R- EOTAQUM AR B. 33E+02 FFB O QOE+OJ( 5) i. OQ0E+OZ ML B&OSIE 1100 840601 I
WATER - - R-2 .- 1RON ALT -1 23E+02- FPB - — — v e—- . 0 O0E4+00( 5 1. GDE4D2 Ml— - — 8405146- 1100 - - BAOATH 1
VATER R-2 MERCURY 424 » 1 00E-01{ PFE U QUE+ODT &) 1. 00+02 ML B50514 1100 XA 1
HAFER R-¢ AMMONIU €80 * S 00E+0! FPR 0. 0O0E+OQQ(C 5) 1. O0E+0Q2 ML 8505146 1100 BLOL T4 1
LATER R~ # 1 0QE+OA4 FPR - - -~ — = D 2. D0E-02 M- - 840514 1100 BLOLTD I

ETHYGLY (81 -O0E+Q0C 5

# Denotes a result less than the datection limit

——— e m. a4 -



Distribution:

DOE/RL EA Bracken DOE/FED/628A/700A
DM Collado DOE/FED/666/700A
RE Gerton DOE/FED/618/700A
JM Hennig DOE/FED/690/700A
RA Holten DOE/FED/577/700A
JR Hunter DOE/FED/668/700A
EC Norman DOE/FED/667/700A
0oL 0lson DOE/FED/581/700A
MW Shupe DOE/FED/608/700A
RK Stewart DOE/FED/629/700A

PNL WJ Bjorkland PNL/3762/112/300
MS Hanson PNL /RO/1258/3000
TJd McLaughlin PNL /RTL-520/30/3000
R. Schalla PNL/SIGMA5/2621/3000
DR Sherwood PNL /SIGMA5/2305/3000

WHC MR Adams R2-78
RW Bloom N2-53
ME Borgeson N1-23
JM Burks L1-52
GD Carpenter R2-85
FW E111s L6-53
KA Gasper R1-15
EM Greager L6-60
ML Grygiel N2-57
RD Hensyel L1-52
KL Hoewling Ad-35
RE Lerch R2-53
RL Martin L1-52
WJ McShane L2-50
DL Pursley N1-23
PS Schaus R1-06
FM Smith L1-52
KG Toyoda N1-22
WR Tucker L3-52
WJ Young L1-52
MG Zimmerman(6) L1-52
Central Files (2) L8-04
Documentation (2)  L8-15
Microfilm Services LE8-15
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